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The convention spent all of yesterday afternoon considering 
the report of the committee on Economics of Railway Loca- 


tion. No committee of the American 

An Railway Engineering Association has 
Excellent any problems for consideration of 
Report greater importance to the railways than 


that on Economics of Railway Location, 
and probably no committee has worked harder. However, 
this committee has had a somewhat checkered career during 
the past few years and ran true to its previous form this 
year in submitting majority and minority reports. In the 
discussion, however, the differences of opinion largely disap- 
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peared. The active part of many members took in the dis- 
cussion yesterday afternoon showed not only their interest 
in this subject, but their appreciation of the importance of 
the committee’s recommendations. While the chairman and 
his associates received a considerable grilling from the mem- 
bers on the floor they stood their ground and in most cases 
were supported by the convention. 


The papers and discussion on the “Operating Results of the 
Electrification of Steam Railroads” at the meeting of the 
Western Society of Engineers last night 


The form a valuable addition to the litera- 
Electrification ture on this subject, based as they are 
Discussion very largely on the results secured and 


expected from the important projects 
inaugurated so far. Up to this time the advocates of steam 
railway electrification have advanced claims without being 
able to offer definite figures in support of their statements. 
AS a result some of these statements have been exaggerated 
while others have been equally conservative. The interest 
shown in last evening’s meeting by the railway men in attend- 
ance at the convention indicates that this subject will receive 
closer attention in the future than it has in the past because 
of the existence of statistics such as those presented last 
night. 


Although the report of the treasurer showed a surplus of 
over $3,000 for the past year, the financial problem before 


the American Railway Engineering 
Condensing Association is a pressing one, espe- 
Committee cially since the American Railway 
Reports Association has withdrawn its support 


to the Rail Committee. There are a 
number of vitally important investigations which can well 
be undertaken by this association to the benefit of all the 
railways. However, it has been impossible to finance any 
of these special investigations except by contributions from 


outside sources. It is in this way that the work of the 
Rail Committee, the investigations of impact and the 
study of stresses in track have been financed. Practically 


all of the funds of the association are devoted to their 
publications, including the bulletins, the annual proceedings 
and the Manual President Storey called attention to one 
means of reducing expense in his annual address yester- 
day morning by the condensation of the committee re- 
ports. This is highly desirable, entirely aside from the 
consideration of the cost of their publication. The reports 
have grown more voluminous each year, those presented at 
this convention exceeding in volume those of any previous 
year. To a considerable extent this is due to the endeavor 
of many of the committees to include all information inci- 
dent to the subject under consideration which may be of 
possible interest to the members. The result is that the 
reports are so voluminous and contain such a number of 
replies from various railway men, many of which are 
either contradictory or a duplication, that the average man 
does not give the reports the attention they deserve. If 
the committees would give this large amount of informa- 
tion the attention it deserves and condense it in the re- 
ports they would be of greater value to the membership at 
large. The collection and compilation of the data on any 
particular subject should be only a portion of the commit- 
tee work. Equally important is its condensation into the 
minimum space consistent with the inclusion of all perti- 
nent facts. With 22 separate and independent committees 
it is very difficult to secure the same degree of condetisa- 
tion. For this reason the suggestion has been made that 
a special editing committee be appointed to consider all 
reports and to co-operate with the various committees in 
the preparation of their reports for publication. 








—— 
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SIGNALING AND THE A. R. E. A. MANUAL 

An important question of policy was raised yesterday 
morning in the discussion of the recommendation of the 
Committee on Signals and Interlocking that a long list of 
standards and specifications of the Railway Signal Associa- 
tion be printed in the Manual as information. Active op- 
position to this move developed on the ground that such 
an action is not consistent with the rules for the publica- 
tion of the Manual which provide only for “definitions, 
specifications and principles of practice that have been 
made the subject of special study by a committee and 
which, after due consideration and discussion, have been 
voted on and formally adopted by the association.’ The 
committee, which is composed largely of men who have 
also been active in the work of the R. S. A., felt that in 
view of the large volume of matter adopted by that asso- 
ciation it would not be practicable to present for consid- 
eration by the A. R. E. A. in its convention all of the 
standards and specifications which may be of value to its 
members and that the cost of reprinting this matter would 
be excessive and unwarranted. A number of members 
favored the acceptance of the committee’s recommendation 
as the only practicable way for the A. R. E. A. to cover 
the highly technical features of signaling and urged the 
necessity for co-operating in some such mannner with the 
organizations representing the various specialized branches 
of railway engineering and maintenance. It was made 
clear that no question was being raised as to the value of 
the work done by the R. S. A. or the interest that this 
matter would have for members of the A. R. E. A. and 
most of the argument centered on the question of publish- 
ing the list in the Manual or only in the proceedings. 

The ease with which material can be located in the Man- 
ual and the difficulty connected with a search in the 
numerous volumes of the proceedings was apparently 
largely responsible for the final vote to accept the commit- 
tee’s recommendation. While this action may have been 
justified in this instance, any tendency to adopt specifica- 
tions in wholesale lots or otherwise to lower the high 
standards held up for the Manual is to be very carefully 
guarded against. The specifications and principles of prac- 
tice contained in the Manual should be such as can be put 
in practice by the members. The general index of the con- 
tents of the annual proceedings which is to be prepared 
will to some extent remove the objections to putting valu- 
able information needed for frequent reference only in the 
proceedings. To serve its fullest purpose, this index should 
be very complete, detailed and cross referenced and in 
addition should be revised frequently to keep it up to date. 





THE SCIENCE OF ORGANIZATION 

Following the gradual replacement of the relatively effi- 
cient English-speaking track laborer of 20 years ago with 
the greatly inferior laborer from southern Europe and 
Mexico, the impression has gradually arisen that the rail- 
ways can expect to secure only the poorest laborer for 
this work, and that satisfactory results cannot therefore be 
expected. Undoubtedly this feeling has contributed largely 
to the inefficiency of track labor. Because of the large 
numbers of men employed in track work, relatively little 
attention is paid to the character of those selected, this 
being left largely to the labor agents, to whom one man 
is as good as another. 

The cost of maintenance of way is rising rapidly from 
year to year. A considerable part of this increase is un- 
doubtedly due to the decreasing efficiency of the labor em- 
ployed. Any means, therefore, which will tend to increase 
its efficiency is highly important to the railways. For this 
reason the report of the committee on Rules and Organiza- 
tion on the subject of “Maintenance of Way Organization” 
is of special interest. Only a start could, of course, be 
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made on a subject as broad as this in one year, and the 
present report is therefore an abstract discussion of the 
general principles underlying scientific organization, with- 
out special reference to the maintenance of way depart- 
ment. These principles must form the basis of any such 
a study, and the problem is to properly adapt and apply 
them to the particular field. 
The saying that, 


If you think you’re beaten, you are. 
If you think you dare not, you don’t. 

If you would like to win, but think you can’t, 
It’s almost a cinch you won't, 


is of special application here. Contractors and other em- 
ployers have been able to convert far more of our foreign 
laborers into efficient workmen than have the railways. It 
would seem possible for the railways to do as well as the 
contractors in this regard, if they would first convince 
themselves that they can. There is no more important 
problem confronting the maintenance of way officer, 
whether he be the chief engineer, supervisor or foreman 
than that of securing the proper organization to obtain 
the best results, and all the steps leading to this end are 
worth the most careful study. 





TO-DAY’S PROGRAM 


The convention will be called to order at 9:30 this morning. 
The following reports will be presented: 


SUet Sahin wclss hea Canieew soo ease ced Bulletin 173 
XV. Iron and Steel Structures............. Bulletin 173 
PEah.. WRC SCUWEOD 6S bd 4S Sie seicce aes Bulletin 173 
We eR ie bits bo eis Bis Gi seu ee Sale Giwiawee een Bulletin 173 

Pa; PIERO Oe ees Le ata is oR ereaes a Bulletin 173 
VET. WOON PROSOIVAHION 6... 666 cs cueee es os Bulletin 174 
XIX. Conservation of Natural Resources.....Bulletin 174 
Special. Stresses in Railroad Track............ Bulletin 173 


Annual Dinner at 7:00 p. m. 


In addition the Rail report will be presented at 2 o’clock 
this afternon as a number of the members of the committee 
will be unable to remain for the sessions Thursday, In ad- 
dition, the reports of the committees on Roadway and Records 
and Accounts were held over yesterday afternoon. 


BLOCK SIGNAL COMMITTEE OF ELECTRIC 
RAILWAYS 


The joint committee on Block Signals of the American 
Electric Railway Engineering Association and the Ameri- 
can Electric Railway Transportation and Traffic Associa- 
tions was in session at the Congress hotel yesterday. The 
principal subjects under discussion were rules, definitions, 
aspects, standardization and highway crossing protection. 





ANNUAL MEETING NATIONAL RAILWAY AP- 
PLIANCES ASSOCIATION 


The annual meeting of the National Railway Appliances 
Association was held yesterday morning at the Coliseum. A 
motion was made and carried dispensing with the reading 
of the minutes of the last meeting, but during the discussion 
of the question it was brought to the attention of the ad- 
ministration that it was quite desirable especially for out- 
of-town members who did not have easy access to the secre- 
tary’s office, to receive a printed report. 

President Hench in his address called attention to the ad- 
vantage of confining the exhibit this year to the Coliseum. 
All the space was rented, all collections have been made 
and there is a small waiting list of concerns desiring to 
exhibit. Last year there were 160 members, as compared 
with 140 this year. 

Treasurer Kelly reported that this year the association 
would probably. show a profit of a little over $700. 

A rising vote of thanks was given the retiring adminis- 
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tration and F. R. Wyles, retiring director, for the very effi- 
cient work done in the face of unfavorable conditions. The 
following officers were elected for the ensuing term: 

President, Philip W. Moore, P. & M. Co.; vice-president, 
H. M. Sperry, General Railway Signal Co.; treasurer, C. W. 
Kelly, Kelly-Derby Co. 

Directors: Three years—P. C. Jacobs, H. W. Johns-Man- 
ville Co.; R. C. McCloy, Wm. Wharton, Jr., & Co., Inc. 





THE PAST AND THE FUTURE KING SNIPE 
A DAY WITH JERRY, THE KING-SNIPE OF TWENTY YEARS AGO. 
Run the car out of the house, byes, 
And set her on the thrack; 
Put on the picks and linin’ bars 
And don’t forget the jack. 


We’ve six long miles to pump her, byes, 
Before the stroke of seven, 

For I want yez all to be at work 
When the Boss goes East on ’Leven. 


So heavy on the lever, byes, 
Come on, me hearts of oak, 
Whilst I set on the water keg 

And watch ahead for smoke. 


Let yez set the car off here, byes, 
And unload all the tools. 

We'll raise the jints and tamp the ties 
Accordin’ to the rules. 


Now pull the bad ties out, byes, 
And, Paddy, take the jack. 

Raise the jint ahead a notch 
And then the center back. 


Tamp all thim ties up snug, byes, 
And spike thim right to gauge. 

Then dress the ballast to the line, 
For neatness is the rage. 


Let’s put the car on now, byes, 
’Tis just the stroke of six. 

Load up the jacks and water keg, 
The level board and picks. 


Now heavy on the lever, byes, 
And let her roll to town. 

Pick up the slow flag as we pass 
So the Mail need not slow down. 


Roll the hand car in the house, byes, 
And lock the door up tight. 

Be here early in the mornin’ 
’T was a good day’s work—Good-night. 





A DAY WITH TONY, THE KING-SNIPE OF THE FUTURE. 
Come on, every bod’, it’s time-a to go! 
My watch-a say seven o’clock. 
Push-a da gas car on-a da track 
And watch if we get-a da block. 


What! No gas’line in-a da tank? 
Angelo, tak-a da can 

And get-a some at da dippo, quick. 
From da big-a Agent man. 


We gotta plenty time, you know, 
To fix-a up da track 

So sit-a down here on da car 
Till Angelo com-a back. 
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Ah! here he com-a, now fill-a da tank 
And lock-a da car-house, Joe. 

Com-a here in front and turn-a da crank 
Dat’s fine—Away we go. 


Here is da place, take off-a da tools 
And set off da big gas car 

No tak-a da picks—too hard on da back— 
Just use-a da tamping bar. 


Tree or four you fellas tak-a da car, 
Bring some hot macarone from da town. 

Be sure and stay in da pass-a track 
When da fast Passenger go down. 


Too hot-a out here, I go to da shade. 
Pietro, you raise-a da track. 

Set-a da spot board two inch or so— 
At four o’clock I com-a back. 


Now I feel-a good, let’s dress-a da rock 
And line-a da track up swell. 

What! Brought-a no lin-a bars out today? 
Well, tomorra just as well. 


Hurry up, you fellas, it’s half past five, 
And verra hungry I feel. 
We gotta be at da camp at six 
To getta da good hot-a meal. 
M. E. Carroll. 


A BIG CONTRACT 


The Cumberland Valley will close bids to-day at the of- 
fice of T. B. Kennedy, engineer, Chambersburg, Pa., for the 
construction of a double-track concrete arch bridge 4,000 ft. 
long across the Susquehanna river at Harrisburg, Pa. The 
structure will consist of 45 spans, each approximately 75 
ft. long, on foundations built by . railway last year. This 
will require the placing of 56,000 yd. of concrete. It is de- 
sired that the first half of this structure having one track 
be completed this year. Over 40 bids have been _ re- 
ceived. 


CHANGES ON THE B. & O. 


W. H. Averell, assistant general superintendent of the 
Baltimore & Ohio at New York, N. Y., has been appointed 
general superintendent, succeeding U. B. Williams, whose 
headquarters have been at Wheeling, W. Va. Mr. Williams 
has been appointed general agent. 





SPOKANE TRACK ELEVATION WORK 


The Northern Pacific started work last week on the eleva- 
tion of about two miles of line in Spokane, Wash. The 
roadbed is from 85 to 225 ft. wide and will be raised 12 to 16 
ft. on a fill between retaining walls. The concrete in the 
retaining walls and abutments for about 20 street bridges 
is being placed by the McMichael pneumatic mixing and 
placing process, the contractor for this work being the Paci- 
fic Concrete Placing Company. One machine mounted on a 
flat car is now being used and another soon will be mounted 
to push the work. The cars on which the pneumatic mixers 
are mounted carry bins for the concrete aggregate, which 
are filled from gondola cars by locomotive cranes with clam 
shell buckets. The work is being handled under the direc- 
tion of W. L. Darling, chief engineer, the general contractor 
being The W. J. Hoy Company, St. Paul, Minn. The con- 
crete mixing and placing apparatus is leased by The Con- 
crete Mixing & Placing Company, Chicago. 








Proceedings of Railway 





Engineering Association 


Abstracts of Five Reports Including Rules and Organi- 


zation, Signals and Economics of Railway Location 


The Sixteenth Annual Convention of the American Rai! 
way Engineering Association opened at 9:35 a. m. on 
Tuesday, March 16, in the Florentine Room, Congress Hotel, 
Chicago. W. B. Storey, Jr., vice-president, Atchison, To- 
peka & Santa Fe, was in the chair. The minutes of the 
last annual meeting were approved. 


PRESIDENT’S ADDRESS 


Your Association during the past year has continued the 
work so well planned by the founders of the organization. 
The Committees have worked with interest and zeal; re- 
ports have increased in volume, and as an indication of 
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the interest being taken we find a tendency toward the 
publication of more and more data, all of it interesting. 

The year that has passed has becn one of stress in rail- 
way circles. The credit of the roads being impa‘red, money 
has been hard to borrow, and as a consequence the build- 
ing of new lines has been curtailed and improvement of 
old ones has been impossible. This in turn has affected 
the general business of the country, and, with other causes 
not pertinent for discussion here, has made hard times, 
diminishing in turn the revenues of the roads and making 
economies necessary in every direction, and in many cases 
more than economies, viz., the postponement of work that 
must eventually be done in order to keep the roads up to 
the requisite standard. 

The usefulness of your Association would be increased if 
we had more funds. We would, if we had it, spend money 
on many lines of investigation with profit to our profes- 
sion, with credit to our organization and to the advantage 


of the railway interests of this country. The Association, 
however, has been compelled to restrict its work to the 
publication of reports by its Committees except in cases 
where we have had outside help. We should publish a 
General Index, and it is the purpose of the Board to under- 
take this at an early date. It is true that we have accumu- 
lated something of a surplus, but the publication of a new 
edition of the Manual, together with the Index, will make 
large inroads on this surplus within the next year or two. 

About the only way in which the reeeipts of the organi- 
zation can be increased is by increasing membership. While 
we have been growing steadily and consistently, it is sug- 
gested that a special effort should be made to bring into 
our Association all those in the railroad world eligible to 
inembership. Many railway men feel that the work of the 
Association does not directly interest them and that they 
will not be gainers by holding membership. Possibly this 
class could be reached by pointing out to them that we 
need their help, and that they should join jin order to 
assist in the improvement of the railroad profession. We 
have in the past year taken in 137 new members. The 
hard times have somewhat increased the total of deduc- 
tions from these additions, so that the total gain is 89. 

As stated above, the work of your Association has been 
confined to publications except where we have had out- 
side help. We have had this in the matter of the impact 
tests, which were undertaken a number of years ago, and 
more recently in our rail investigations. The American 
Railway Association has been bearing the expense of this 
work. Unfortunately for this work that Association has 
now withdrawn its support, and your Association is con- 
fronted with the necessity of stopping the work so well 
begun, and it is felt that the full benefit of the work already 
accomplished will be lost unless some arrangement can be 
made to carry it forward. We, as engineers, recognize that 
any improvement, no matter how small, in the matter of 
steel rails will justify any expenditure that has been or 
may be made, but the difficulty confronting us is convinc- 
ing our operating people of this. The Executive Committee 
of the American Railway Association is charged with the 
responsibility of the expenditure of money, and its action 
has been taken because we have not convinced it that the 
expenditure pays. Possibly if we made individual effort 
with our operating superiors we might bring about a unan- 
imity of action on the subject that, communicated to the 
Executive Committee, would change its present attitude, 
and it is requested that the members of your Association 
will do what they can in this direction. 

There is one further subject to which the efforts of the 
individual members of the Association might be called, 
viz., the Fiscal Year. The Track Committee has recom- 
mended that it be changed and made coincident with the 
calendar year. It is true that some roads at the present 
time use this method of division. The majority of the 
roads, however, and the Interstate Commerce Commission 
make the fiscal year from July 1 to June 30. A _ search 
for reasons for this division has disclosed that it is largely 
a matter of custom. To change it, however, will be diffi- 
cult owing to the necessity for changing the by-laws of 
practically all the roads in the country, together with dates 
of annual meetings. While the Interstate Commerce Com- 
mission has specified this particular division, it is felt that 
it did so for the sake of uniformity and because the greater 
part of the mileage of the country used it. The objections 
from a track maintenance point of view are very strong. 
Under the present method we are unable to plan intelli- 
gently the work for an entire season, which at its best 1s 
but short, and under present conditions work must often 
be abandoned after being begun, or possibly cannot be 
started until after the beginning of the new Fiscal Year. 
To make the change will take time and continued effort, 
but it is felt that our membership might accomplish much 
toward this end. 

An inspection of the reports submitted for this conven- 
tion will show an unusual amount of statistical data, prin- 
cipally tabulations of replies received by the respective 
Committees in response to inquiries. It is believed that 
if your Committees would give certain attention to con- 
densing this data and showing same graphically, a very 
marked saving might be effected by diminishing the amount 
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of our printing and the value of the information increased 
to those who have occasion to use it. 

Probably your most important publication is the Manual, 
in that it embodies the principles which have been adopted 
as representing standard railway practice in this country. 
These vary, and must of necessity do so or there would 
be no progress. It is the intention, therefore, to republish 


the Manual as soon as possible after the convention, and 
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it will contain the approved recommendations for the past 
sixteen years, and it may be said, without contradiction, 
that this volume will exemplify the best present practice 
for railway engineering and maintenance of way work. 

While your work, as stated above, is circumscribed by 
lack of funds necessary for special research, the financia! 
condition of the Association, due to the lines which have 
been followed, is gratifying, there being in the Treasury 
at the close of the last calendar year over $17,000. The 
cost of republishing the Manual and the proposed General 
Index will reduce this, it is estimated, by about $7,000. It 
is to be hoped that the members of the Association wi!l 
use every endeavor to increase the sale of publications. 

It may be said that the European War is hardly one 
for consideration by a body of this kind, but the catas- 
trophe is so great, and its influences will be so widespread, 
that it is of paramount interest even to an organization 
like ours. Railroad transportation has played a very im- 
portant part in its prosecution. The mobilization of vast 
armies, greater than any before gathered together, and 
this in an incredibly short time, is solely due to the rail- 
road facilities. It may be said that the transportation 
Problem is one of the great features of the war, and the 
men who are handling this are as responsible for the suc- 
cess of their side as the generals in command. 

Financial conditions have very seriously affected all rail- 
way and engineering construction during the past year, and 
a8 a consequence there is lacking the usual long list of 
notable achievements. One event stands out prominently, 
viz., the opening of the Panama Canal, which is so directly 
allied to our character of endeavor. This is now introduc- 
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ing economic features in the country’s transportation prob- 
lem which may have a farreaching effect, possibly chang- 
ing a large element of the transportation of the country 
from rail to shipping, and incidentally raising questions of 
economical handling of freight at docks and wharves, and 
the attention of our members interested in this class of 
work is called to this fact. At the present time the over- 
land roads are feeling seriously the inroads on the business 
formerly carried by them, and as the shipping interests are 
enlarged the subject may be of even greater importance. 

The valuation of railways under the Interstate Commerce 
Commission has begun in earnest. Parties have been and 
are at work in all parts of the country, and on some of 
the roads the work has progressed so far that the quanti- 
ties are nearly complete. The principles to be followed 
are being worked out gradually, but there is still much to 
be determined. Our entire membership should be vitally 
interested in this work, involving, as it does, not only the 
actual measurement of earth work, but the more intricate 
determination of the face of the country before any con- 
struction was begun; the establishing of unit prices that 
include elements not used when the work was originally 
built, such as transportation; the fixing of land values, and, 
finally, questions of depreciation not only in the roadway 
and structures, but in equipment. All of these matters 
demand our earnest consideration, and as was pointed out 
by your President last year, your Association should lead 
in the study and consideration of the questions involved. 

One of the small results of the European war in this 
country has been the curtailment of our supply of creosote 
from Germany, and this in turn has necessitated changing 
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the methods of treatment of our ties. We could, of course, 
in time meet this by the manufacture of creosote in our 
own country, but manufacturers are hardly justified in 
undertaking this, as immediately on the cessation of the 
war we can look forward to the resumption of the low- 
priced German product. Some of us have _ substituted 
chloride of zinc, and others are putting in ties without treat- 
ment. 
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Reports of Secretary and Treasurer 


Balance, cash on hand, December 31, 1913........$14,276.74 
Consisting of: 
ee Se OP es res fee ee 


Six railway bonds, par value $1,000 
eS ee 
Four Lincoln Park bonds, par value 
SL.000 eneh; at COBL.:....0c50665000% 


5,206.06 


4,004.27 


PUNE be Oca inin sa Wk ex ceiebwis oats aie $14,276.74 
Receipts during the year 1914: 

eR ee ee 7,901.00 
ce) 15,594.19 
From interest on bank balance..... 115.94 
From interest on investments...... 400.00 
From. Am. Ry. Assn.—(Rail Com- 

RT TRIG io 565.6% Koa 8 0050 de 6,650.13 
en ee Se errs es ee 1,585.99 

Total receipts in 1914............ $32,247.25 


Expenditures during 1914............... 29,211.72 


or ro 


Excess of receipts over expenditures.$ 3,035.53 3,035.53 
Balance on hand, December 31, 1914......... 
Consisting of: 
Six railway bonds, par value $1,000 
REEL 5 son oh oes oa oes we 
Four Lincoln Park bonds, par value 
BL Oe DRC ME DOOR. oss 6 os sows bos 
Cash in Standard Trust and Sav- 
ag ERPS a ies eee peern | ry ease 


5,206.06 
4,004.27 


8,101.94 


$17,312.27 


RULES AND ORGANIZATION 


The committee on Rules and Organization worked dur- 
ing the past year under the following instructions: 


(1) Review rules and instructions heretofore adopted 





G. H. BREMNER, Treasurer, 


$17,312.27 
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by the Association and recommend such changes and addi- 
tions thereto as may seem desirable. (Not reported on.) 

(a) Formulate rules for the guidance of the mainte. 
nance of way department pertaining to safety. 

3) Continue the formulation of rules for the guidance 
of field parties: (Not reported on.) 

(a) When making preliminary surveys. 

(b) When making location surveys. 





E. H. FRITCH, Secretary. 


(c) 
(4) 


When in charge of construction. 
Continue the study of science of organization. 
SAFETY RULES. 

The following safety rules are recommended 
tion and printing in the Manual: 

(1) It is the duty of every employe working on or about 
the tracks to exercise great care to avoid injury to him- 
self and others, and nothing in these rules is to be so 
construed as to relieve any employe from performing his 
full duty in that respect. 

(2) Employes must examine and know for themselves 
that tools, materials, etc., which they must make use of in 
performing their duties are in proper condition. If not, 
they must put them so, or report them to the proper per- 
son and have them put in proper order before using. 

(3) In handling rails, ties and other heavy materials, 
special care must be used to avoid injury. 

(4) On the approach of a train, employes who are work- 
ing on or about the tracks must move to places of safety, 
standing clear of all running tracks. They must not walk 
or stand on the tracks, except when necessary for the 
proper performance of their duties. 

(5) Watchmen, patrolmen, trackwalkers and others om 
duty which makes it necessary for them to be on the track, 
where there are two or more tracks, should, when prac- 
ticable, travel against the current of traffic, keeping @ 
sharp lookout in both directors for approaching trains. 

(6) Foremen or others in charge of employes must see 
that their men are alert and watchful to avoid danger, and 
when working on or about the tracks they will take the 


for adop- 
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necessary precautions to see that all men working under 
their immediate supervision receive warning of approaching 
trains in time to reach places of safety. 

(7) When working on tracks in places where approach- 
ing trains cannot readily be seen because of permanent 
obstructions to the view, curves, or temporary obstruc- 
tions, such, for instance, as fog, storms, snow, or engines 
or cars, extra precautions must be taken to warn the men 
of approaching trains. Foreman, watchmen, and others in 
charge of gangs or squads of workmen should provide 
themselves with whistles or other means for warning the 
men when working in places where approaching trains 
cannot readily be seen. 

(8) When large numbers of inexperienced men are 
working on the track, they should be divided into small 
squads, each squad placed in charge of an experienced 
man, and all necessary additional precautions taken to pre- 
vent accident. 

(9) Employes working in or near the ends of tunnels 
must clear all tracks when trains approach from either 
direction, and if in the tunnel, must occupy the manholes. 

(10) In tunnels and in other places where there is 
insufficient clearance and no manholes or other places of 





G. D. BROOKE, 
Chairman Committee on Rules and Organization. 


safety provided, foremen must arrange with the proper 
officer for the use of the track and work under flag pro- 
tection. 

(11) Employes are required to carry lanterns or torches 
when passing through any tunnel where men cannot readily 
be seen. When an entire gang is working close together 
in a tunnel, an adequate number of lights should be used, 
but not less than two. 

(12) Hand or push cars must not be used at night, nor 
in the daytime when approaching trains cannot readily be 
seen by reason of fog, storm or snow, except under proper 
protection. 

(i3) Trains will be run jn either direction, on any 
track, whenever necessary or expedient, and employes will 
be governed accordingly. 

(14) Employes will keep the right-of-way, and particu- 
larly the main, yard and sidetracks and the footpaths along 
them, free of obstacles, such as old material, broken draw- 
bars, lumps of coal, and anything over which they or others 
may stumble. 

(15) Any employe, who is careless about the safety of 
himself or others while on duty, or who disregards warn- 
ings, will be disciplined. 


SCIENCE OF ORGANIZATION. 

The committee’s work on this subject has consisted in 
collecting some additional data in regard to the forms of 
organization of the maintenance of way department in use 
on the various railroads, and the internal workings of these 
various organizations. An attempt to assemble data bear- 
ing on the historical aspect of the development of the pres- 
ent maintenance of way organizations has not met with 
much success, but further efforts will be made along this 
line. It is desirable to draw attention to the fact that 
several of the great railroad systems are making successful 
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experiments in selecting and training men for positions in 
the maintenance of way department, and there is undoubt- 
edly a growing tendency in favor of the systematic de- 
veloping of men to supervise maintenance of way forces. 


NEXT YEAR’S WORK. 


The following outline of work for next year is recom- 
mended: ; 

(1) Review rules and instructions heretofore adopted 
by the Association and recommend such changes and addi- 
tions thereto as may seem desirable. 

(2) Continue the formulation of rules for the guidance 
of field parties. 

(a) When making preliminary surveys. 

(b) When making location surveys. 

(c) When in charge of construction. 

(3) Continue the study of the science of organization. 

(4) Report on the clearance of switchstands, signal 
stands, platforms, platform shelters, mail cranes, water 
columns, coal chutes, water tanks, etc., under the assign- 
ment from the Committee on Maintenance of the American 
Railway Association. 

G. D. Brooke (B. & O. S. W.), chairman; F. D. Anthony 
(D. & H.), vice-chairman; R. P. Black (K. & M.), L. L. 
Beal (A. B. & A.), Ralph Budd (G. N.), A. M. Burt (N. P.), 
J. B. Carothers (B. & O. S. W.), S. E. Coombs (N. Y. C.), 
Curtis Dougherty (Q. & C.), B. Herman (Southern), Jos. 
Mullen (C. C. C. & St. L), E. T. Reisler (lL. V.), Committee. 


APPENDIX A. 


Report to Board of Direction on the Study of the Science of 
Organization. 


The committee on Rules and Organization was instructed, 
in addition to other work, to “Begin the study of science 
of organization and report to the board of direction how 
this study can be made profitable to the Association.” 

Organization is the direction of the efforts of a number 
of individuals to a common purpose. In the, commonly ac- © 
cepted use of the term, an organization is a collection of 
individuals, or groups of individuals, acting under a central 
control, by means of which their efforts are directed to a 
common purpose. 

The science of organization is the systematized knowledge 
pertaining to, or the acknowledged laws, as demonstrated 
by observation or deduction, relating to the direction of 
the efforts of groups or individuals to common ends. 

In its workings, the individual is the prototype of the 
organization. Every physical act of the human animal 
requires three distinct processes of effort in its perform- 
ance: (1) The knowledge of an existing reason for or the 
self-impelled desire for the act. This is mental effort. (2) 
The instruction to the hand, eye, or other physical member 
to perform and how to perform. This is also a mental 
process. (3) The execution by the physical member. This 
is physical effort. 

Consider next a small group of men as a unit for the 
performance of work, as a squad of soldiers or a section 


gang. A leader or foreman is necessary, who is the mind 
or brain of the unit; the other men are the physical 
agencies. (1) The leader possesses the knowledge of or 


conceives of what is to be done. (2) He communicates to 
the men what is to be done and how it is to be done. (3) 
The men perform the work. 

Continuing the analogy, the logical development is the 
company of soldiers and the force under a supervisor; the 
regiment and the track forces of a division; the brigade 
and the forces of a district; the army corps and the main- 
tenance of way department of a railroad system. Each 
successive unit is made up of a number of smaller units; 
each larger unit is under the control of a head who con- 
ceives or plans the work, and conveys his instructions as 
to what is to be done; the constituent units receive the 
directions and execute the work. The efficiency of any 
unit depends upon the ability of the leader in planning 
work or devising action to meet varying situations; his 
method of transmitting the instructions to the constituent 
units, since this determines with what degree of clearness 
his ideas and plans are understood; and the spirit and the 
degree of preparedness of the constituent units in recelv- 
ing and executing the instructions. 

There are certain fundamental principles of organization 
which may be classified, as: The proper selection of material; 
Compensation; Education; Esprit de Corps; and discipline. 

The athlete in training is required to conform to rigid 
rules of diet and habits. In practice and during contests 
he must obey in letter and spirit the instructions of coach 
or manager. Failure to comply with rules and instructions 
will result in the offender being dropped from the team or 
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subjected to other penalty. In military service the infrac- 
tion of regulations or disobedience of instructions are pen- 
alized by fines, confinement, hard labor or dismissal from 
the service according to the circumstances and the nature 
of the offense. 

The maintenance of way organizations of the railroads of 
this country have been developed by the force of attendant 
circumstances rather than along preconceived or well-studied 
plans; this was particularly true prior to a decade ago, 
put is still true to a large extent. Nevertheless, it has on 
the whole fulfilled its object admirably and has risen to 
the heights which each successive occasion has demanded. 
Within the past few years the realization of the importance 
of a well-balanced organization has been growing and 
considerable thought and attention have been devoted to bet- 
tering existing organizations in some quarters, with good 
results, so far as they have gone. 

A study of the maintenance of way organization to de- 
termine to what extent each of the five principles above 
enumerated has been applied, is being applied, and can be 
applied; if some of them are being applied to the undue 
exclusion of others; and the best means of effecting a 
proper balance of them in any further development that 
may be undertaken, will constitute a study of the science 
of organization as applied to the maintenance of way de- 
partment. 

The committee has started the collection of data as to 
the maintenance of way organizations of the various rail- 
roads, represented in the Association, and proposes to make 
use of the information gathered by the committee on Track 
and other committees in connection with the studies of 
economics of track and other labor. 

An example of what can be accomplished by thorough 
instruction is found in the method of the signal mainte- 
nance forces of one trunk line. Monthly meetings are held 
by the signal engineer, which all assistant engineers, signal 
supervisors and signal inspectors are required to attend. 
Materials, methods and proposed instructions are discussed 
fully and the minutes of the meetings distributed in printed 
pamphlets to all interested. In this way the best ideas 
are secured, the reasons for adopting standard practices in 
methods or materials are fully understood, and all minds 
are freed of any possible prejudice towards them. And 
when circulars putting standard practices into effect are 
issued, there is the assurance that they are interpreted 
uniformly over the entire system. The excellent results 
obtaind in a very few years are a splendid justification of 
the application of scientific organization. 


Benefits from Study. 


As illustrating the present-day tendency to devote more 
serious thought to the question of organization, attention 
is directed to the splendid paper on “Development of Young 
Men in Railroad Work,” by George M. Basford, read _ be- 
fore the New England Railroad Club on January 13, 1914, 
and the discussion which followed (see Railway Age GQa- 
zette, January 16, 1914). While dealing primarily with the 
needs of the mechanical department Mr. Basford brings 
out forcibly the application of the ideas to the other depart- 
ments. 

Discussion on Rules and Organization 


The report was presented by Curtis Dougherty by para- 
graphs, and adopted, the committee being excused. 


SIGNALS AND INTERLOCKING 


The committee was instructed to continue the study of 
Economics of Labor in Signal Maintenance, to formulate and 
present requisites for switch indicators, to present for ap- 
proval specifications which had been previously adopted by 
the Railway Signal Association and which the committee 
considered would warrant consideration, and to study the 
problem of signaling single-track roads with reference to 
the effect of signaling and proper location of passing sidings 
on the capacity of the line. 

; The committee presented an amplification of the adjunct 
in the standard code and requisites for switch indicators 
which has been adopted by the Railway Signal Association. 


SWITCH INDICATORS. 


(C) Indicators at main track switches to indicate, on 
roads of two or more tracks, one or more of the following: 
(a) Whether or not a train is approaching; (b) whether or 
not that portion of the block between the switch and the 
next home block signal in advance is clear; (c) whether or not 
the next home block signal in the direction of approaching 
trains is at stop. 
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REQUISITES OF INSTALLATION, 


(1) Switch indicators, if practicable, located: (a) At main 
track switches connecting with tracks on which trains may 
clear main tracks, and in which either there are no derails 
or diverging switches, or the derails or diverging switches are 
connected with the main track switches; (b) at independently 
operated derails or diverging switches in tracks on which 
trains may clear main tracks; (c) at points from which 
switches of crossovers between main tracks are operated, 
where both switches are operated from the same point; (d) 
at independently operated switches of crossovers between 
main tracks, the indicator at the switch in one track operated 
in connection with the other track; (2) switch indicators that 
cannot be identified by their locations, marked with the desig- 
nations of the tracks in connection with which they are 
operated. 

(3) The connections of switch indicators used to indicate 
whether or not a train is approaching, so arranged that an 
indicator will indicate the approach of a train that has 
reached a point at least such a distance in the rear of the 
second block signal in the direction of approaching trains that 
if the switch is thrown at the moment when a train reaches 





T. S. STEVENS, 
Chairman Committee on Signals and Interlocking. 


that point the caution signal will be displayed in time to be 
observed by the engineman and will continue so to indicate 
until the train passes the home block signal in the rear of the 
switch, or approximately, the clearance point of the switch 
when the switch is more than feet in advance 
of the home block signal. The distance of the point at which 
the approach of a train is first indicated will be determined 
in each case by the grade, speed of trains, view of the signal 
or other local conditions. 

It was recommended that the amplification of these recom- 
mendations for switch indicators be adopted and included in 
the next issue of the Manual. 

The committee gave subject 3—Specifications of the Rail- 
way Signal Association Which in the Judgment of the Com- 
mittee Warrant Consideration by the American Railway Engi- 
neering Association—careful study and presented a list of 
specifications and standards which represent 654 pages of 
printed matter. All of this has been very carefully consid- 
ered by committees and adopted by the active and representa- 
tive membership of the Railway Signal Association. They 
are being used extensively and therefore are standards of 
many railroads as well as the R, S. A. As all of this material 
is available in the Manual of the Railway Signal Association 
and because of the large expense involved in reproducing it, 
it was suggested by the committee that a list only of specifica- 
tions and standards be included in the Manual of the A. R. 
BE. A., and for reference as to details any member could con- 
sult the Proceedings or Manual of the Railway Signal Associa- 
tion. 


RATING OF OPERATED UNITS 


The committee presented a table of operated units and 
points assigned to each unit as a revision of the Table of 
Units now included in the Manual. This was thought neces- 
sary because the present table does not take many electrical 
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units into consideration and is therefore incomplete. The 
table presented not only brings the original table up to date 
in so far as the operated units are concerned, but assigns 
points to each unit which are more in accordance with the 
actual cost than does the present table. This table appeared 
in the Daily Railway Age Gazette of March 16 as Table A 
under the report of the committee of the Railway Signal As- 
sociation on Contracts. 


AUTOMATIC TRAIN CONTROL. 


The committee presented as information the findings of 
the joint committee of the American Railway Association on 
the subject of Automatic Control of Trains. These requisites 
were published on page 1192 of the Railway Age Gazette, 
May 29, 1914. 

REVISION OF MANUAL. 


The committee recommended that the section on Conven- 
tional Signs be omitted from the manual having been super- 
seded by the Conventional Signs adopted in 1914, volume XV, 
pages 81 to 92. Arrangements of Signals and Interlocking 
Plants has been superseded by the report adopted in 1913, and 
published in Volume IV, pages 71 to 75. Specifications for 
Mineral Matter, Rubber Compound, Insulated Wire and Cable 
have been materially revised by the Railway Signal Associa- 
tion, and are available in the Manual of the R. S. A., and 
the committee therefore recommended that these be omitted 
from the Manual of the A. R. E. A. 

The committee consists of Thomas S. Stevens, chairman; 
C. C. Anthony, vice-chairman; Aze] Ames (Kerite Co.), H. S. 
Balliet (G. C. T.), J. B. Cameron (B. & O.), W. B. Causey, 
C. A. Christofferson (N. P.), C. E. Denney (U. S. & S. Co.), 
C. A. Dunham (G. N.), W. J. Eck (Southern), W. H. Elliott 
(N. Y. C.), G. E. Ellis (K. C. T.), M. H. Hovey (Consl. Engr.), 
A. S. Ingalls (L. S. & M. S.), A. M. Kenpell (W. T.), J. C. 
Mock (M. C.), F. P. Patenall (B. & O.), J. A. Peabody (C. & 
N. W.), D. W. Richards (N. & W.), A. H. Rudd (Penn.), W. B. 
Scott (S. P.), A. G. Shaver (Hallett Iron Works). 


Discussion on Signal and Interlocking 


The report was presented by T. S. Stevens. 

‘Mr. Stevens: On subject 3 the committee presents a 
list of specifications of the Railway Signal Association. It 
is suggested that this Association should publish, in its 
literature, preferably in its Manual, this list of the speci- 
fications which have been approved by the Railway Signal 
Association, and as these have been approved not only by 
the individual members, but by the representative vote of 
the Railway Signal Association, it would seem that they 
are worthy of endorsement by this Association. 

The President: The Committee having made the recom 
mendation to include this in the Manual, the matter will 
be handled as a motion on the part of the committee, to 
adopt this conclusion. Is there a second to that motion? 

(The motion was seconded.) 

L. C. Fritch (Can. Nor.): It seems to me that we look 
upon our Manual as containing Recommended Principles 
of Practice. This is simply a matter of information. It 
may fall into the hands of some of our legal friends, and 
they may take this as absolutely agreed upon, and that 
these specifications have been approved, and if any of us 
should have an action involving signals, it might put us in 
bad shape. It seems to me that as long as it is informa- 
tion simply, it will serve the purpose if it is in our pro- 
ceedings. If we adopt the specifications, it will then go 
into the Manual. 

Mr. Stevens: There is a broader question than that in- 
volved. These specifications are practically the specifica- 
tions of a large majority of the railroads of the country 
to-day. They have been tried and approved, at least those 
that Committee X thought were worthy of being endorsed 
by the Association. We feel that they would be given more 
dignity if this Association would agree to place the list in 
the Manual. The Railway Signal Association has spent 
four or five years getting them out, and it seems to me 
that, to be of value, it would be proper that this Associa- 
tion should put them in a convenient place for its member- 
ship to find them. 

G. H. Tinker (N. Y. C. & St. L.): I agree with Mr. 
Fritch. This is too much of a wholesale approval of the 
work of an Association. The only matters which should 
be put into the Manual are those which have been con- 
sidered in detail and adopted by the Association. 

A. §. Baldwin (I. C.): The declination to include this 
list in our Manual does not in the slightest degree reflect 
on the value of this work to the members of this Associa- 
tion. The point we make is that what goes into the 
Manual should first be passed on and discussed at a meet- 
ing of the Association, whereas, if these matters were to 
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be put into our Manual it would be taking in one bunch 
a whole mass of specifications and data which has not been 
submitted to the discussion of the members of this Assgso- 
ciation. 

Hunter McDonald (N. C. & St. L.): I inquire in what 
manner Mr. Baldwin and Mr. Fritch expect to perfect our 
Manual, in so far as signals are concerned? Do they ex- 
pect our Committee X to go back and work over this mat- 
ter with the Signal Association, or do we expect finally to 
treat the Signal Association as a committee of this Asgo- 
ciation and endorse their findings? 

Earl Stimson (B. & O.): I am in favor of the motion 
made by the committee. As I understand it, every mem- 
ber of this committee is also a member of the Signal As- 
sociation. It cannot be expected that this one committee 
will do the work of probably a dozen committees in the 
Signal Association, and we certainly should have confi- 
dence enough in the Signal Association, through our old 
members on this committee, to endorse their findings. 

Mr. Fritch: I will answer Mr. Stimson by saying that 
we do not object to accepting the recommendations of the 
R. S. A., but we do not want to incorporate in our Manual 
something which is submitted as a matter of information. 
To my mind, all these recommendations, before they are 
finally passed by this Association, should go before the 
American Railway Association, as that is the parent Asso- 
ciation, and these matters are of sufficient importance to 
submit to them. We are following that practice, with 
regard to rail specifications and other matters, and I do 
not see why we should not with regard to any matter which 
involves operation as the signal rules and specifications do. 
In my opinion, it is beyond the power of this Association 
to pass upon such a matter. 

E. H. Lee (C. & W. I.): The committee is asking for 
the endorsement of these specifications in turns. Some of 
the speakers have intimated that if our Association gives 
this endorsement it will have done so without mature con- 
sideration. Our Signal Committee is composed of the best 
brains in the Association along that line, who have devoted 
several years to the study of this question. They have 
had the assistance of a great body of men who are in- 
timately acquainted with the subject, who have devoted 
years to the consideration of this particular subject, which 
is highly technical and involved. It would seem exceed- 
ingly difficult to consider a subject of this kind in any other 
way than as recommended by the committee. 

(After further discussion the suggestion of the committee 
was adopted, together with the suggestions of the revision 
of the Manual.) 


UNIFORM GENERAL CONTRACT FORMS 


The committee was instructed to make a critical exami- 
nation of the subject-matter in the Manual and submit 





E. H. LEE, 
Chairman Committee on Uniform General Contract Forms. 


definite recommendations for changes, and to continue the 
study of general forms, including the form of bond. 

At the first meeting of the committee a form of bond 
was agreed upon, which has been unanimously approved by 
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the members of the committee, and it is presented to the 
Association with the recommendation that it be adopted. 

The members of the Association were invited by circular 
letter to inform the committee whether they were making 
use of the uniform general contract form, and also to 
make such criticisms and suggestions as they might deem 
pertinent. The response to this letter was very gratifying, 
nearly 100 letters having been received. About one-third 
of the replies indicated that the writers were using the 
uniform general contract form, the remainder, including 
many from representatives of the larger railroad companies, 
preferring their own general form of contract, as was, per- 
haps, to be expected. The general tenor of letters received, 
nowever, indicates that the form has served a useful pur- 
pos, either directly or indirectly. 

At the last two meetings of the committee the form 
printed in the Manual was carefully considered, and cer- 
tain changes were agreed upon, which are: 

E. H. Lee (C. & W. I.), chairman; C. A. Wilson (Cons. Eng.), 
vice-chairman; C. Frank Allen (Mass. Inst. of Tech.), W. G. 
Atwood (Interstate Commerce Commission), John P. Congdon 
(Cons. Engr.), Thos. Earle (Pa. Steel Co.), J. C. Irwin (B. & 
A.), R. G. Kenly (M. & St. L.), C. A. Paquette (C. C. C. & St. 


L.), J. H. Roach (lL. S. & M. S.), Committee. 
\GREEMENT FORM. 
THIS AGREEMENT, made this .................. day of 
NR oe oni Neal praiece a aw a Rie hE ce 0: ie 2) a ee 


ae SA cts be etn ace ab aoe Pree er AER eve ts party of 
the first part, hereinafter called the Contractor, and 
party 


EN Are GAS oe oA 6M Sechhs A aie PA DATOS of the 
second part, hereinafter called the Company: 

WITNESSETH, That, in consideration of the covenants 
and agreements hereinafter mentioned, to be performed by 
the parties hereto, and of the payments hereinafter agreed 
to be made, it is mutually agreed as follows: 

The Contractor shal] furnish all materials, superintend- 
ence, labor, equipment and transportation, except as here- 
inafter specified, and shall execute, construct and finish, 
in an expeditious, substantial and workmanlike manner, to 
the satisfaction and -acceptance of the chief engineer of 
OIE ioe kao mea 5 8 ONG OF SENS OAR OO OR HO" Lye atin ees 
in accordance with the plans hereto attached identified by 
the signatures of the narties hereto, or herein described, 
and the following GENERAI, CONDITIONS, requirements 
and specifications, forming part of this contract 

The work covered by this contract shall be commenced 


NEE Sere eer day of 
time being of the essence of this contract 


And in consideration of the completion of the work described 
herein, and the fulfillment of all stipulations of this agree- 
ment to the satisfaction and acceptance of the chief engineer 
of the Company, the said Company shall pay, or cause to be 
paid, to said Contractor, the amount due to the Contractor, 
based on the following prices: 


CONSTRUCTION CONTRACT. 
General Conditions. 


1. Bond.—The Contractor agrees, at the time of the execu- 
tion and delivery of this contract and before the taking 
effect of the same, to furnish and deliver to the Company 
a good and sufficient bond of indemnity to the amount of 
dollars, 
as security for the faithful performance, by the Contractor, 
of all the covenants and agreements on the part of the 
Contractor contained in this contract. The security in such 
bond of indemnity must be satisfactory and acceptable to 
the Company. 

This bond shall remain in force and effect in such 
amount, not greater than that specified, as shall be deter- 
mined by the Chief Engineer. 

2. Contractor's Understanding.—lIt is understood and agreed 
that the Contractor has, by careful examination, satisfied 
himself as to the nature and location of the work, the con- 
formation of the ground, the character, quality and quan- 
tity of the materials to be encountered, the character of 
equipment and facilities needed preliminary to and during 
the prosecution of the work, the general and local condi- 
tions, and all other matters which can in any way affect 
the work under this contract: No verbal agreement or con- 
versation with any officer, agent or employe of the Com- 
pany, either before or after the execution of this contract, 
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shall affect or modify any of the terms or obligations here- 
in contained. 

3. Intent of Plans and Specifications.—All work that may 
be called for in the specifications and not shown on the 
plans, or shown on the plans and not called, for in the 
specifications, shall be executed and furnished by the Con- 
tractor as if described in both these ways; and should any 
work or material be required which is not denoted in the 
specifications or plans, either directly or indirectly, but 
which is nevertheless necessary for the proper carrying 
out of the intent thereof, the Contractor is to understand 
the same to be implied and required, and shall perform all 
such work and furnish any such material as fully as if they 
were particularly delineated or described. 

4. Permits.—Permits of a temporary nature necessary for 
the prosecution of the work shall be secured by the Con- 
tractor. Permits for permanent structures or permanent 
changes in existing facilities shall be secured by the Com- 
pany. 

5. Protection.—Whenever the local conditions, laws or ordi- 
nances require, the Contractor shall furnish and maintain, 
at his own cost and expense, necessary passageways, guard 
fences and lights and such other facilities and means of 
protection as may be required. 

6. Rights of Various Interests—Wherever work being done 
by Company forces or by other contractors is contiguous 
to work covered by this contract, the respective rights of 
the various interests involved shall be established by the 
engineer, to secure the completion of the various portions 
of the work in general harmony. 

7. Consent to Transfer.—The Contractor shall not let or 
transfer this contract or any part thereof (except for the 
delivery of material) without the consent of the chief 
engineer, given in writing. Such consent does not release 
or relieve the Contractor from any of his obligations and 
liabilities under the contract. 

8. Superintendence.—The Contractor shall constantly super- 
intend all the work embraced in this contract, in person 
or by a duly authorized manager acceptable to the Com- 
pany. 

9. Timely Demand for Points and Instructions.—The Con- 
tractor shall not proceed until he has made timely demand 


upon the engineer for, and has received from him, such 
points and instructions as may be necessary as the work 
progresses. The work shall be done jin strict conformity 


with such points and instructions. 

10. Report Errors and Discrepancies.—If the Contractor, 
in the course of the work, finds any discrepancy between 
the plans and the physical conditions of the locality or any 
errors or omissions in plans or in the layout as given by 
said points and instructions, it shall be his duty to imme- 
diately inform the engineer, in writing, and the engineer 
shall promptly verify the same. Any work done after such 
discovery, until authorized, will be done at the Contractor’s 
risk. 

11. Preservation of Stakes.—The Contractor must carefully 
preserve bench marks, reference points and stakes, and in 
case of wilfull or careless destruction, he will be charged 
with the resulting expense and shall be responsible for any 
mistakes that may be caused by their unnecessary loss or 
disturbance. 

12. Inspection.—All work and material shall be at all times 
open to the inspection, acceptance or rejection of the engi- 
neer or his duly authorized representative. The Contractor 
shall provide reasonable and necessary facilities for such 
inspection. 

18. Defective Work or Material.—Any omissions or failure 
on the part of the engineer to disapprove or reject any 
work or material shall not be construed to be an accept- 
ance of any defective work or material. The Contractor 
shall remove, at his own expense, any work or material 
condemned by the engineer, and shall rebuild and replace 
the same without extra charge, and in default thereof the 
same may be done by the Company at the Contractor’s ex- 
pense, or, in case the chief engineer should not consider 
the defiect of sufficient importance to require the Contractor 
to rebuild or replace any imperfect work or material, he 
shall have power, and is hereby authorized, to make an 
equitable deduction from the stipulated price. 

14. Insurance.—The Contractor shall secure, in the name of 
the Company and for its benefit, policies of fire insurance 
on such structures and in such amounts as shall be speci- 
fied by the chief engineer, not exceeding ................. 

15. Indemnity.—The Contractor shall indemnify and save 
harmless the Company from and against all losses and all 
claims, demands, payments, suits, actions, recoveries and 
judgments of every nature and description brought or re- 
covered against it, by reason of any act or omission of the said 
Contractor, his agents or employes, in the execution of the 
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work or in consequence of any negligence or carelessness 
in guarding the same. 

16. Settlement for Wages.—Whenever, in the opinion of 
the chief engineer, it may be necessary for the progress of 
the work to secure to any of the employes engaged on the 
work under this contract any wages which may then be 
due them, the Company is hereby authorized to pay said 
employes the amount due them or any lesser amount, and 
the amount so paid them, as shown by their receipts, shall 
be deducted from any moneys that may be or become pay- 
able to said Contractor. 

17. Liens.—If at any time there shall be evidence of any 
lien or claim for which the Company might become ljable, 
and which is chargeable to the Contractor, the Company 
shall have the right to retain out of any payment then due 
or thereafter to become due, an amount sufficient to com- 
pletely indemnify the Company against such lien or claim, 
and if such lien or claim be valid, the Company may pay 
and discharge the same and deduct the amount so paid 
from any moneys which may be or become due and payable 
to the Contractor. 

18. Work Adjacent to Railroad.—Wherever the work em- 
braced in this contract is near the tracks, structures or 
buildings of this Company or of other railroads, the Con- 
tractor shall use proper care and vigilance to avoid injury 
to persons or property. The work must be so conducted 
as not to interfere with the movement of trains or other 
operations of the railroad; or, if in any case such inter- 
ference be necessary, the Contractor shall not proceed until 
he has first obtained specific authority and directions there- 
for from the proper designated officer of the Company and 
has the approval of the engineer. 

19. Risk.—The work under this contract in every respect 
shall be at the risk of the Contractor until finished and 
accepted, except damage or injury caused directly by Com- 
pany’s agents or employes. 

20. Order and Discipline.—The Contractor shall at all times 
enforce strict discipline and good order among his em- 
ployes, and any employe of the Contractor who shall appear 
to be incompetent, disorderly or intemperate, or in any 
other way disqualified for or unfaithful to the work en- 
trusted to him, shall be discharged immediately on the 
request of the engineer, and he shall not again be employed 
on the work without the engineer’s written consent. 

21. Contractor Not to Hire Company's Employes.—The Con- 
tractor shall not employ or hire any of the Company’s em- 
ployes without the permission of the engineer. 

22. Intoxicating Liquors Prohibited.—The contractor, in so 
far as his authority extends, shall not permit the sale, dis- 
tribution or use of any intoxicating liquors upon or adja- 
cent to the work, or allow any such to be brought upon, to 
or near the line of the railway of the Company. 

23. Cleaning Up.—The Contractor shall, as directed by the 
engineer, remove from the Company’s property and from 
all public and private property, at his own expense, all 
temporary structures, rubbish and waste materials resulting 
from his operations. 

24. Engineer and Chief Engineer Defined.—Wherever in 
this contract the word engineer is used, it shall be under- 
stood as referring to the chief engineer of the Company, 
acting personally or through an assistant duly authorized 
in writing for such act by the chief engineer, and wherever 
the words chief engineer are used it shall be understood 
as referring to the chief engineer in person, and not to 
any assistant engineer. 

25. Power of Engineer.—The engineer shall have power to 
reject or condemn all work or material which does not con- 
form to this contract; to direct the application of forces 
to any portion of the work which, in his judgment, re- 
quires it; to order the force increased or diminished, and 
to decide questions which arise between the parties relative 
to the execution of the work. 

26. Adjustment of Dispute.—All questions or controversies 
which may arise between the Contractor and the Com- 
pany, under or in reference to this contract, shall be sub- 
ject to the decision of the chief engineer, and his decision 
shall be final and conclusive upon both parties. 

27. Order of Completion; Use of Completed Portions.—The 
Contractor shall complete any portion or portions of the 
work in such order of time as the engineer may require. 
The Company shall have the right to take possession of 
and use any completed or partially completed portions of 
the work, notwithstanding the time for completing the 


entire work or such portions may not have expired; but such 
taking possession and use shall not be deemed an accept- 
ance of the work so taken or used, or any part thereof. If 
such prior use increases the cost of or delays the work, 
the Contractor will be entitled to such extra compensation, 


RAILWAY AGE GAZETTE 





VoL. 58, No. 11b 





or extension of time, or both, as the chief engineer may 
determine. 

28. Changces.—The Company shall have the right to make 
any changes that may be hereafter determnied upon, in 
the nature or dimensions of the work, either before or after 
its commencement, and such changes shall in no way 
affect or void the obligations of this contract. If such 
changes make any change in the cost of the work, an 
equitable adjustment shall be made by the chief engineer 
to cover the same. 

29. Extra Work.—No bill or claim for extra work or ma- 
terial shal] be allowed or paid unless the doing of such 
extra work or the furnishing of such extra material shall 
have been authorized in writing by the.................., 
ET Oe re ee engineer. 

The price for such work shall be determined by the chief 
engineer, who may either fix a unit price or a lump-sum 
price, or may, if he so elects, provide that the price shall 
be determined by the actual cost, to which shall be added 
peal ou se eb ub sie se sits 6 per cent to cover general expense 
and superintendence, profits, contingencies, use of tools, 
Contractor’s risk and liability. If the Contractor shall per- 
form any work or furnish any material which is not pro- 
vided for in this contract, or which was not authorized 
in writing by the engineer, said Contractor shall receive 
no compensation for such work or material so furnished, 
and does hereby release and discharge the Company from 
any liability therefor. 

If the Contractor shall proceed with such extra work or 
the furnishing of such extra material after receiving the 
written authority therefor, as hereinbefore provided, then 
such work or material, stated in the written authority of the 
engineer, shall be covered, governed and controlled by all 
the terms and provisions of this contract, subject to such 
prices as may be agreed upon or fixed by the chief engi- 
neer. 

If the Contractor shall decline or fail to perform such 
work or furnish such extra material as authorized by the 
engineer in writing, as aforesaid, the Company may then 
arrange for the performance of the work in any manner 
it may see fit, the same as if this contract had not been 
executed, and the Contractor shall not interfere with such 
performance of the work. 

30. Property and Right of Entry.—The Company shall pro- 
vide the lands upon which the work under this contract is 
to be done, except that the Contractor shall provide land 
required for the erection of temporary construction facilities 
and storage of his material, together with right of access 
to the same. 

The Contractor shall not ship any material or equipment 
until he has received written notice from the engineer that 
he may proceed with said work or any part thereof. 

31. Unavoidable Delays; Extension of Time on Parts of 
Work.—lIf the Contractor shall be delayed in the performance 
of the work from any cause for which the Company is 
responsible, he shall, upon written application to the chief 
engineer at the time of such delay, be granted such exten- 
sion of time as the chief engineer shall deem equitable 
and just. 

32. Suspension of Work.—The Company may at any time 
stop the work, or any part thereof, by giving ......... days’ 
notice to the Contractor in writing. 'The work shall be 
resumed by the Contractor in ten (10) days after the date 
fixed in the written notice from the Company to the Con- 
tractor so to do. The Company shall not be held liable 
for any damages or anticipated profits on account of the 
work being stopped, or for any work done during the inter- 
val of suspension. It will, however, pay the Contractor for 
expense of men and teams necessarily retained during the 
interval of suspension, provided the Contractor can show 
that it was not reasonably practicable to move these men 
and teams to other points at which they could have been 
employed. The Company will further pay the Contractor 
for time necessarily lost during such suspension at the 
rate of per cent per annum on the esti- 
mated value of materials, equipment and fixtures furnished 
by the Contractor on the work which are nenessarily idle 
during such suspension, said rate of per cent 
per annum being uhderstood to include depreciation, inter- 
est and insurance. But if the work, or any part thereof, 
shall be stopped by the notice in writing aforesaid, and if 
the Company does not give notice in writing to the Con- 
tractor to resume work at a date within 
of the date fixed in the written notice to suspend, then the 
Contractor may abandon that portion of the work so sus- 
pended and he will be entitled to the estimates and pay- 
ments for such work so abandoned, as provided in Section 
38 of this contract. 

33. (a) Expediting Work, Correcting Imperfections.—If the 
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chief engineer of the Company shall at any time be of the 
opinion that the Contractor is neglecting to remedy any 
imperfections in the work, or is not progressing with the work 
as fast as necessary to insure its completion within the 
time and as required by the contract, or is otherwise violat- 
ing any of the provisions of this contract, said chief engi- 
neer, in behalf of the Company, shall have the power, and 
it shall be his duty to notify the Contractor to remedy 
such imperfections, proceed more rapidly with said work, 
or otherwise comply with the provisions of this contract. 

(b) Annulment.—The Company, if not at fault, may give 
the Contractor ten (10) days’ written notice, and at the 
end of that time if the Contractor continues to neglect the 
work, the Company may provide labor and materials and 
deduct the cost from any money due the Contractor under 
this agreement; and may terminate the employment of the 
Contractor under this agreement and take possession of 
the premises and of all materials, tools and appliances 
thereon, and. employ such forces as may be necessary to 
finish the work. In such case the Contractor shall receive 
no further payment until the work shall be finished, when, 
if the unpaid balance that would be due under this con- 
tract exceeds the cost to the Company of finishing the 
work, such excess shall be paid to the Contractor; but if 
such cost exceeds such unpaid balance, the Contractor shall 
pay the difference to the Company. 

(c) Company May Do Part of Work.—Upon failure of the 
Contractor to comply with any notice given in accordance 
with the provisions hereof, the Company shall have the 
alternative right, instead of assuming charge of the entire 
work, to place additional forces, tools, equipment and ma- 
terials on parts of the work for the purpose of carrying on 
such parts of the work, and the cost incurred by the Com- 
pany in carrying on such parts of the work shall be pay- 
able by the Contractor, and such work shall be deemed to 
be carried on by the Company on account of the Contractor, 
and the Contractor shall be allowed therefor the contract 
price. The Company may retain the amount of the cost 
of such work, with per cent added, from any 
sun.) or sums due or to become due the Contractor under 
this agreement. 

34. (a) Annulment Without Fault of Contractor.—The 
Company shall have the right at any time, for reasons 
which appear good to it, to annual this contract upon giv- 
ing 30 days’ notice in writing to the Contractor, in which 
event the Contractor shall be entitled to the full amount of 
the estimate for the work done by him under the terms 
and conditions of this contract up to the time of such 
annulment, including the retained percentage. The Con- 
tractor shall be reimbursed by the Company for such ex- 
penditures as in the judgment of the chief engineer are 
not otherwise compensated for, and as are required in pre- 
paring for and moving to and from the work; the intent 
being that an equitable settlement shall be made with the 
Contractor. 

(b) Notice—How Served.—Any notice to be given by the 
Company to the Contractor under this contract shall be 
deemed to be served if the same be delivered to the man 
in charge of any office used by the Contractor, or to his 
foreman or agent at or near the work, or deposited in the 
postoffice, postpaid, addressed to the Contractor at his last 
known place of business. 

(c) Removal of Equipment.—In case of annulment of this 
contract before completion from any cause whatever, the 
Contractor, if notified to do so by the Company, shall 
promptly remove any part or all of his equipment and 
supplies from the property of the Company, failing which 
the Company shall have the right to remove such equipment 
and supplies at the expense of the Contractor. 

35. Failure to Make Payments.—Failure by the Company to 
make payments at the times provided in this agreement 
shall give the Contractor the right to suspend work until 
payment is made, or at his option, after 30 days’ notice 
in writing, should the Company continue to default, to 
terminate this contract and recover the price of all work 
done and materials provided and all damages sustained. 
and such failure to make payments at the times provided 
shall be a bar to any claim by the Company against the 
Contractor for delay in completion of the work, due to 
Such suspension or failure to pay. 

36. Monthly Estimate——So long as the work herein con- 
tracted for is prosecuted in accordance with the provisions 
of this contract, and with such progress as may be satis- 
factory to the chief engineer, the said chief engineer will 
on or about the first day of each month make an approxi- 
mate estimate of the proportionate value of the work done 
and of material furnished or delivered upon the Company’s 
property at the site of the work, up to and including the 
last day of the previous month. The amount of said esti- 
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mate, after deducting per cent and all previous 
payments, shall be due and payable to the Contractor at 
the office of the Treasurer of the Company on or about the 
day of the current month. 

37. Acceptance.+-The work shall be inspected for acceptance 
by the Company promptly upon receipt of notice in writing 
that the work is ready for such inspection. 

38. Final Estimates.—Upon the completion and acceptance 
of the work, the chief engineer shall execute a certificate 
over his signature that the whole work provided for in this 
agreement has been completed and accepted by him under 
the terms and conditions thereof, whereupon the entire 
balance found to be due to the Contractor, including said 
retained percentage, shall be paid to the Contractor at the 
office of the treasurer of the Company within ........... 
days after the date of said final certificate. Before the 
time of payment of said final estimate the Contractor shall 
submit evidence satisfactory to the chief engineer that all 
payrolls, materia] bills, and outstanding indebtedness, in 
connection with this work, have been paid. 

This agreement shall inure to the benefit of and be bind- 
ing upon the legal representatives and successors of the 
parties respectively. 

In Witness Whereof, 
this AmReewiCnt. 18>... cose ae e eke ee ed aeee ea 
day and year first above written. 

WITNESS: 


CECE MOOK REDE HECME CORRODE ECAH CORE CEQ S 


the parties hereto have executed 
the 


BOND. 
KNow ALL MEN BY THESE PRESENTS: 

That - the ungepmeneds.. oo so vesiies wee lahed scence ek eo he 
Ae eS are held and bound unto the 
a CHG GUNN GE iid tins cc cucacdwuns 
dollars, lawful money of the United States of 
America, to beopaid: tO meld oie os ose se lo cae 070 bb Sees 
its successors and assigns, to which payment the under- 
signed, jointly and severally, bind themselves, their heirs, 
executors, administrators, successors and assigns. 

The condition of this obligation is that if .............. 
ConTRACTOR shall faithfully furnish and do everything required 
in the contract, executed in writing, dated 
191... between 


ee 
eoeeoeereersre ree eer ee sresene 


Cee ee ee ee 


Contractor, and 
Company 
this obligation shall become of no effect; otherwise it shal} 
continue in full force. 

Signed, sealed and delivered this 
Ee Ss sarecprencassiode Cs 1 ee 

ATTEST: 


Co 6 Kee 6 bed 6 0 66 6 6.69 6Ee 6S Oe 


ed 


The form of bond submitted contains no notarial or official 
acknowledgment. In certain states such acknowledgment 
may be necessary. Decision as to the fact should be made 
by the Legal Department of each company. 

Attention is called to the fact that the proposed form of 
bond is intended solely for use in connection with the 
adopted Uniform Contract Form. 


Discussion on Uniforra General Contract Forms. 


The report was presented by Chairman Lee. The form of 
bond and uniform contract form was adopted and the com- 
mittee continued. 


SIGNS, FENCES AND CROSSINGS 


The following work was assigned for the 
of the committee: 

(1) Report on the economy of concrete and metal signs 
and signals as compared with wood. 

(2) Report on the economy of concrete and 
compared with wood for fence posts. 

(3) Investigate methods used and the comparative costs 
of repainting crossing and other signs; also present specifi 
cations for whitewashing cattle-guard wing fences. 


consideration 


metal as 


REVISION OF MANUAL, 


The committee made a careful examination of the sub- 
ject-matter of the Manual. A few new definitions were 
added, the diction in a number of the old ones was im- 
proved and others were abbreviated and made more con- 
cise. 

An additional class of fence has been added under “Speci- 
fications for Standard Right-of-Way Fences” to cover fences 
constructed of galvanized ribbon, smooth round or barbed 
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used but not heretofore provided for in 
A slight change has been made in the spacing 
wires of the different classes of fence, 
to conform to the standard spacing used by several of the 


wire, all widely 
the Manual. 
of the longitudinal 


largest American manufacturers. The length of end, cor- 
ner, anchor and gate posts has been reduced from 9 to § 
ft. and intermediate or line posts from 8 to 7 ft., as these 
lengths agree with the standards of a large percentage of 
railways reporting on fence posts this year. As concrete 
posts have heretofore been promoted as a suitable substi- 


tute for wood, this class of posts has been added under 
‘“‘material.”’ 
The paragraphs bearing on elastic limit and tensile 


strength of wires of various gages in which no values have 


heretofore been given, have been eliminated because the 
strength of new wire is more than ample and any stand- 
ard which might be adopted would only hold good until 


oxidation began. 


Paragraphs 1 and 2, relating to galvanizing fence wire, 


have been revised to apply only to electrically wended 
fencing, as the committee is unable to learn of any ad- 
vantage in galvanizing other forms of fencing after it is 





W. F. STROUSE, 
Chairman Committee on Signs, Fences and Crossings. 


fabricated. The joints in the hinge type of woven fencing 
would be disturbed during erection, which would defeat the 
object of regalvanizing, to say nothing of the waste of 
spelter which would fil] the crevices in the locks or joints. 

A number of minor changes were made in the text bear- 
ing on “Snow Fences, Snow Sheds and Recommended Meth- 
ods of Snow Removal.” 

The use of the term “stock-guard” instead of ‘“cattle- 
guard” is considered desirable in view of the fact that 
the laws in over half the states require a guard to be 
of such type as will turn not only horses, cattle and 
mules, but sheep and swine as well. The definition of 
“Section” was eliminated, as some forms of stock-guards 
are not made up in sections. 


Specifications for Standard Right-of-Way Fences. 


1. Classes.—Standard right-of-way fences shall be divided 
into four classes, the height to conform to statutory re- 
quirements, generally about 4 ft. 6 in. above the ground. 

2. First Class.—A first-class fence shall consist of 9 longi- 
tudinal smooth galvanized steel wires; the top and bottom 
wires shall be No. 7 gage, and the intermediate and stay 
wires No. 9 gage. The spacing of the longitudinal wires 
commencing at the bottom shall be 4,4%, 5, 5%, 6,7, 8 and 9 
in. The bottom wire shall be 5 in. above the ground and 
the stay wires shall be spaced 12 in. apart. When used 
as a hog-tight fence, the bottom wire shall be not over 
3 in. above the ground, with a strand of barbed wire 1% 
in. below same. 

3. Second Class—A second-class fence shall consist of 7 
longitudinal smooth galvanized steel wires; the longitudinal 
and stay wires shall be No. 9 gage. The spacing of the 
longitudinal wires, commencing at the bottom, shall be 
6%, 7, 73%, 8 8% and 9 in. The bottom wire shall be 
7 in. above the ground and stay wires shall be placed 18 
in, apart. 
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4. Third Class.—A third-class fence shall consist of 5 longi- 
tudinal smooth galvanized steel wires; the longitudinal 
and stay wires shall be No. 9 gage. The spacing of the 
longitudinal wires, commencing at the bottom, shall be 
7%, 8, 8% and 9 in. The bottom wire shall be 9 in. above 
the ground and the stay wires shall be spaced 24 in. apart. 

5. Fourth Class——A fourth-class fence shall consist of 5 
strands of galvanized steel] ribbon, smooth round or barbed 
wire fencing. The spacing of the wires, commencing at 
the bottom, shall be 10, 10, 12 and 12 in. The bottom 
wire shall be 10 in. above the ground. 

The longitudinal wires of all woven wire fencing under 
classes 1, 2 and 3 shall be provided with tension curves 
to take up expansion and contraction. 

6. Wood Posts.—Posts shall be made of cedar, locust, chest- 
nut, Bois d’Arc, white oak, mulberry, catalpa or other 
durable wood native to the locality or of treated timber. 
They shall be straight and free from splits, rot or other 
defects. If sawed or split posts are used, their dimensions 
shall be at least equal to those hereinafter specified for 
round posts. ° 

7. End Posts, etc.—End, corner, anchor and gate posts shall 
be at least 8 ft. long and 8 in. in diameter at the small 
end, set 3 ft. 4 in. in the ground. 

8. Intermediate Posts.—Intermediate or line posts shall be 
at least 7 ft. long and 4 in. in diameter at the small end, 
set 2 ft. 4 in. in the ground. 

9. Braces.—Braces for end, corner, anchor and gate posts 
shall be made of intermediate or line posts or 4 in. by 4 
in. sawed lumber of a quality equal in durability to that 
of the posts, and free from large knots, splits, rot and other 
defects. 

10. Concrete Posts.—Concrete posts shall consist of one 
part Portland cement to four parts run of pit gravel; or 
one part Portland cement, two parts clean, sharp sand 
and four parts crushed stone of low absorption or screened 
gravel. Gravel or broken stone should be of such size 
as will pass through a %-in. screen but be retained on 
a \4-in. screen. 

11. Hnd Posts, etc—End, corner, anchor and gate posts 
shall be at least 8 ft. long, 6 in. square at the top and 
8 in. square at the base, set 3 ft. 4 in. in the ground. The 
reinforcement shall consist of 434 in. square twisted rods. 

12. Intermediate Posts.—Intermediate or line posts shall be 
at least 7 ft. long, 4 in. at the top and 5% in. at the base, 
set 2 ft. 4 in. in the ground. The reinforcement shall 
consist of 3 in. or 41%, in. square twisted rods, depending 
on the design of the posts. 

13. Braces.—Braces for end, corner, anchor and gate posts 
shall be made of concrete, 4 in. by 4 in. in section, rein- 
forced with 4% in. square twisted rods. 

14. Wire.—Woven wire fences shall be constructed of basic 
open-hearth galvanized steel wire. It must stand, winding 
tight around wire of the same size, without sign of frac- 
ture. 

15. Locks.—The locks or fastenings at the intersection of 
the longitudinal and stay wires shall be of such designs 
as will prevent them from slipping either longitudinally or 
vertically. 

16. Staples.—The staples used for fastening the longitudi- 
nal wires to the posts shall be made of No. 9 galvanized 
steel wire. They shall be 1 in. long for hardwood and 1% 
in. long for softwood. 

17. Galvanizing.—The galvanizing shall consist of an even 
coating of zinc, which shall withstand one-minute immersion 
tests in a solution of commercial sulphate of copper crys- 
tals and water, the specific gravity of which shall be 
1,185 and whose temperature shall be from 60 to 70 deg. 
F. Immediately after each immersion the sample _ shall 
be washed in water and wiped dry. If the zinc is re- 
moved, or a copper colored deposit formed at the end of 
the fourth immersion, the lot of material from which the 
sample is taken shall be rejected. 

18. Manufacture.—The fence shall be so fabricated as not 
to remove the galvanizing or impair the tensile strength 
of the wire. 

19. End, Corner, Anchor and Gate Posts.—End_ corner, 
anchor and gate posts shall be set vertical, at least 3 ft. 
4 in. in the ground, thoroughly tamped, braced and 
anchored. 

20. Intermediate or Line Posts.—Intermediate or line posts 
shall be set at least 2 ft. 4 in. in the ground, and 16% 
ft. apart. 

21. Post Holes.—Holes of full depth shall be provided for 
all end, corner, anchor and gate posts, even if blasting 
must be resorted to. For intermediate or line posts, 
where rock is encountered, not more than 2 adjacent wood 
posts shall be set on sills 6 in. by 6 in. by 4 ft. long, 
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3 
Posts 


both sides by 2 
Holes shall be provided for all other posts. 
shall be set with the large end down and in perfect line on 


praced on in. by 6 in. braces, 


long. 


the side on which the wire is to be strung. Arter the 
fence is erected, the tops of the wooden posts shall be 
sawed off with a one-fourth pitch, the high side being 
next the wire and 2 in. above it. 

92. Anchoring.—Wood end, corner, anchor and gate posts 
shall be anchored by gaining and spiking two cleats to the 
side of the posts, at right angles to the line of the fence, 
one at the bottom, the other just below the surface of the 
ground. The cleat near the ground surface shall be put on 
the side next the fence and the bottom cleat shall be put 
on the opposite side. Intermediate wood posts set in de- 
pressions of the ground shall be anchored by gaining two 
cleats into the side near the bottom of the post, same 
to be properly spiked. 

23. Cleats, Sills, etc.—All cleats shall be 2 in. by 6 in. by 
2 ft. long. All sills, braces and cleats shall be made of 
sawed timber of a quality equal in durability to that of the 

osts. 
ae Bracing.—Wood end, corner, anchor and gate posts 
shall be braced by using an intermediate or line post or 
a piece of 4 in. by 4 in. sawed lumber of a quality equal 
in durability to that of the posts, gained into the end, 
corner, anchor or gate post, about 12 in. from the top and 
into the next intermediate or line post about 12 in. from 
the ground, and be securely spiked. A cable made of 
a double strand of No. 9 galvanized soft wire looped around 
the end, corner, anchor or gate post near the ground line, 
and around the next intermediate or line post about 12 
in. from the top, shall be put on and twisted until] the 
top of the next intermediate or line post is drawn back 
about 2 in. Four in. by four in. reinforced braces shall 
be used with concrete posts. 
‘25. Stretching..—Longitudinal wires shall be stretched 
uniformly tight and parallel; stays shall be straight, verti- 
cal and uniformly spaced. Wires shall be placed on the 
side of the post away from the track. 

26. Stapling.—Staples shall be set diagonally with the 
grain of the wood and driven home tight. The top wires 
shall be double stapled. 

27. Splicing.—Approved bolt clamp splice or wire splice 
made as follows may be used: the ends of the wires shall 
be carried 3 in. past the splicing tools and wrapped around 
both wires backward toward the tool for at least 5 turns, 
and after the tool is removed, the space occupied by it 
shall be closed by pulling the ends together. 

The use of smooth wire in preference to barbed wire is 
recommended for right-of-way fences. 

The use of heavy smooth wire, or a plank at the top 
of a barbed wire fence, is recommended. 


Galvanized Wire Fencing. 


(1) The rapid deterioration of modern woven galvanized 
fence wire is caused by the coating of zinc being too thin 
and of an uneven thickness. To provide better protection 
for the wire and a longer life for the fence, it is necessary 
to secure an increased uniform thickness of zinc coating 
on the wire. To insure that the galvanizing is intact 
after the fence has been fabricated, it is recommended that 
a second coating of zinc be applied to electrically welded 
fencing after it is manufactured. 

(2) It is further recommended that wire which has re- 
ceived a zinc coating which will stand the test prescribed 
in the specifications be used in the manufacture of fencing, 
and that in the case of electrically welded fencing, the 
galvanizing be applied after it has been fabricated. 


Gates for Right-of-Way Fences. 


A hanged metal gate is recommended. 

The width of farm gates should not be less than 12 ft., 
depending upon the size of agricultural machinery in use in 
the vicinity, or as required by the laws of the states 
through which the railroad operates. The minimum height 
of farm gates should be 4 ft. 6 in. from the surface of the 
roadway. 

Farm gates should be hung so as to open away from the 
track, and, if hinged, should swing shut by gravity. 


CONCRETE FENCE POSTS. 


(1) Concrete fence posts are practical and economical 
and a suitable substitute for wood. 

(2) Reinforcement should be placed as near to the sur- 
face of the post as possible; %4-in. from the surface is the 
best location. 

(3) Posts should taper from the base to the top. 

(4) Posts should not be less than 5% in. wide at the 
base and 4 in. at the top. 
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(5) Concrete should consist of one part cement to four 
parts run of pit gravel; or one part cement; two parts 
sand and four parts crushed stone of low absorption, or 
screened gravel. Gravel or crushed stone should not be 
less than %-in. nor more than %-in. in size. Concrete 
should be of a quaking consistency. 

(6) Molds should have a jogger or vibratory motion, 
while concrete is being placed to compact it and smooth 
up the surfaces of the posts. 

(7) Posts should not be made out of doors in freezing 
weather. They should not be exposed to the sun, and 
should be sprinkled with water the first eight or ten days 
after being made to aid curing. 

(8) Molds should be carefully oiled or soaped to pre- 
vent the concrete sticking to them. 

(9) Posts should be cured for not less than 90 days, 
when cured naturally, before being set or shipped. 

(10) Posts should be carefully handled and packed in 
straw, sawdust or other suitable material for shipment. 


TRACK CONSTRUCTION AND FLANGEWAYS AT PAVED STREET CROSS- 
INGS AND IN PAVED STREETS. 


(1) Treated ties should be used, laid on a bed of 
crushed rock, gravel or other suitable material, not less 
than 8 in. in depth, placed in about 3-in. layers, each 
thoroughly rammed to compact it. 

(2) Vitrified tile drains not less than 6 in. in diameter, 
with open joints, leading to the nearest point from which 
efficient drainage may be ‘obtained, or with sufficient 
outlets to reach sewers or drainage basins, should be laid 
on either side of and between tracks, parallel with the 
ballast line and outside of the ties. 

(3) One hundred and forty-one-lb. 9-in. depth girder rail, 
or a similar section, with suitable tie-plates and screw- 
spikes, should be used. Tracks should be filled in with 
crushed rock, gravel or other: suitable material, allowing 
for a 2-in. cushion of sand under the finished pavement. 

(4) Ballast should be thoroughly rammed as it is in- 
stalled to prevent settlement of paving foundations. Two 
inches of good sharp sand should be placed on top of the 
ballast. 

(5) Paving must conform to municipal requirements, 
granite or trap rock blocks preferred. Hot tar and gravel 
should be poured into the joints as a binder. 


ECONOMY OF CONCRETE AND METAL SIGNS AS COMPARED WITH WOOD. 


Sixty-two replies were received in response to inquiries 
relative to concrete, metal and wood signs. Fifteen roads 
report having used concrete signs, generally of the simpler 
type, 39 roads report the use of metal in signs, either com- 
plete or in combination with wood or concrete, while all 
roads with one or two exceptions use wooden signs. 

The use of concrete does not date back more than 12 
or 15 years, and in most of the cases reported, it covers 
a much shorter period. Comparatively few roads, therefore, 
were willing to go on record as to the probable life of 
concrete signs. With our limited experience in this direc- 
tion, it could only be a matter of conjecture to specify any 
definite period. Another consideration, and one having 
a very important bearing on the life of concrete structures, 
is the quality of the concrete. To keep the cost within 
reasonable bounds, concrete signs should be designed along 
mathematical lines. This generally means a light structure 
with just sufficient reinforcement to meet the requirements, 
based on first-class material and workmanship, In prac- 
tice, this condition is not always realized and defects fre- 
quently develop some time after the work has been com- 
pleted and put in service. It is, therefore impossible to 
estimate the life until after the quality has been deter- 
mined. 

In a number of instances, cast or wrought plates are at- 
tached to wood or concrete posts or other structures. The 
use of signs made wholly of cast-iron is confined to com- 
paratively few roads, while the use of wrought posts and 
cast plates is quite general. The use of old T-rail for 
posts was reported by several roads. Old boiler tubes 
are frequently used in making wrought posts. It would 
appear more economical to use new material unless the 
old tubes are in good condition. The life of wrought-iron 
or steel signs depends largely on the condition of the tubes 
and plates when used and the means employed for their 
protection. If the tubes are filled with concrete as spect- 


fied by some roads and set in a concrete base which should 
extend several inches above the ground, and then properly 
protected by paint, they should last for 30 to 40 years. 
Some roads have estimated their life as 30 years, while 
others have stated it was indeterminate; some have made 
no estimate. 

The committee is of the opinion that where either cast- 
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iron or wrought-iron or steel signs are properly protected 
by paint and concrete, they will last as long as concrete 
and from two to three times as long as wood. 

As the posts of signs generally fail first, and as some 
kinds of wood are more durable than others, it is very 
essential that good posts be provided if wood is used. In 
some cases, preservatives have been used with good re- 
sults. This is particularly true where creosoted timber is 
used for the base, the superstructure of untreated timber 
being bolted to the same. The average life of wood signs 
as reported would appear to be about ten years, although 
many place it as low as eight years. 

All contributors were asked to express their opinions as 
to the relative economies in the use of different materials. 
Ten roads express a preference for concrete, six favor 
metal and eleven wood. Twelve roads show variable 
preferences which are governed by circumstances and 20 
roads make no reply. 


ECONOMY OF CONCRETE AND METAL AS COMPARED WITH WOOD FOR 
FENCE POSTS. 

In response to inquiries relative to fence posts, 72 replies 
were received. Seventeen roads report the use of con- 
crete posts, three are using a few experimentally, and the 
balance in lots running as high as 15,000 to 20,000. Six- 
teen roads are using metal posts, 13 having purchased them 


from manufacturers, and 3 having made them with their 
own forces. All roads, with two or three exceptions, are 
using wood posts. 


Concrete posts have been in service covering periods 
ranging from 6 months to 9 years; a number of roads 
having used them 5 or 6 years. Their use has not covered 
a sufficiently long period to enable anyone to give any 
very definite information as to their life. Some have 
placed it at 15 to 50 years, others 10 to 20, while most of 
the roads have advised it was indefinite or gave no reply. 
With proper material and workmanship in their manufac- 
ture, there seems to be no reason why they should not be 
good for 30 to 40 years if not subjected to sudden shocks 
or severe strains. 

The percentage damaged in handling was reported by 
the roads as ranging from 0 to 5 per cent, with a probable 
average of not over 2.5 per cent, the damage in many 
cases occurring while the posts were being removed from 
the molds. The method of shipment varied from loading 
on flat cars crosswise with no packing to the use of hay, 
straw or sawdust. The average cost of line posts would 
seem to be about 25 cents, the anchor or corner posts 50 
cents, while the average cost to install would probably 
run about 12 cents. 

Some roads are just beginning to use metal fence posts, 
while others have had them in use as long as six years. 
Quite a few roads have been using them two or three 
years. As in the case of concrete, their use has not 
covered a sufficiently long period to determine definitely 


their life. It has been variously estimated at 10 to 20 
years, except in old boiler tubes, which fail in 6 to 8 
years. The line posts cost about 25 cents, end posts $1.60 


and corner posts $2.30. The cost of setting line posts 
ranges from 2 to 10 cents, with a probable average of 
6 cents. The cost of setting corner or end posts varies 
from $1.00 to $1.50 if set in concrete, not including the 
cost of materials. 

Information secured from 66 railroads relative to wood 
posts shows that the prevailing timber used is cedar, lo- 
cust, chestnut and oak, with some Bois d’Arc, catalpa, cy- 
press and pine. The life varies from 5 to 6 years for oak 
and pine to 20 years for the cedars and 40 to 50 years 
for Bois d’Arc. The loss by fire in most cases is low, but 
in some localities runs as high as 25 per cent, while 
several roads report as high as 50 per cent. 

Only three companies have undertaken the cultivation 
of timber for posts, two reporting results satisfactory and 
one poor. The prices paid for posts range from 7 to 38 
cents, the average being about 18 cents, with about 2 cents 
for delivering along: line of road. The average cost to 
set wood posts is about 10 cents. A number of roads 
advise they are considering changing to concrete or metal. 
Others advise that where timber is plentiful and cheap, 
wood is most economical. 

From some investigations made bearing on the relative 
economy of concrete, metal and wood posts, it was found 
that where cedar and locust posts, for example, can be 
bought for 16 to 18 cents, with a probable average life 
of 15 years, there is little economy in using concrete 
posts at 25 cents each unless their life can be definitely 
fixed at over 30 years. 

In the report of this committee two years ago, reference 
was made to concrete posts which were being used by 
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the Board of Water Supply of the City of New York 
around Ashokan reservoir, spoil banks, borrow pits and 
gate houses and other locations along the Catskill Aqeduct, 
comprising about 150 miles of fencing, making it no doubt 
the largest individual user of concrete posts in the country 
at this time. This year the committee presents some addi- 
tional information. 

In enclosing the Ashokan reservoir property, over 14,000 
concrete posts were used in constructing about 43 miles 
of fencing, the posts being placed at intervals of 16 ft. 
Straining or anchor posts were used on straight lines at in- 
tervals of about 300 ft. and at all abrupt angles. These 
posts were 314 in. square at the top, 8 in. square at the 
bottom and 7 it. 9 in. long. They were reinforced with 
four \%-in. square twisted steel bars, held in position by 
5 hoops made of the same material. The line posts 
were “U” shaped, 5% in. over all at the bottom and 3% 
in. at the top, reinforced with four No. 5 U. S. steel wire 
gage rods. All posts were made on the site by the con- 
tractor for the fencing, the concrete consisting of one 
part cement to four parts aggregate in which the sand 
was limited to 4% in. maximum size and the stone to such 
size as would pass through a %-in. screen and be retained 
on a ¥-in. screen. The specifications required that the 
posts be protected from the hot sun and from freezing and 
that they be kept moist for at least two weeks after being 
cast. As most of them were set during the years 1913 
and 1914, the Board has had no opportunity to judge as 
to their durability; but as they are not subject to deteri- 
oration due to the elements as wood and meétal, it is but 
fair to assume the average life of the posts to be at least 
25 years. 

As stated above, the specifications required the posts to 
be kept moist for a period of two weeks. It was found 
that occasional sprinkling was not satisfactory and that it 
Was necessary to cover them with something that would 
retain the moisture. After being cured from 15 to 30 days, 
the posts were hauled from the place of manufacture to the 
site on wagons equipped with a platform so that they 
were supported their entire length, no packing of any 
kind being used. The number damaged in handling prob- 
ably did not exceed 1.5 per cent. In common with the 
property of other large corporations, the trespasser con- 
sidered it necessary to try his marksmanshp either with 
gun or stones, with the result that some posts have had 
the tops broken off. The posts in general have been 
satisfactory, but would perhaps have been more satisfac: 
tory had the square posts used as end or anchor posts 
been made with a heavier section, as an unbalanced strain 
occasionally broke the posts off at the surface of the 
ground. 

These posts were furnished under a contract which in- 
cluded the manufacture, delivery and setting, but not the 
excavation of the hole or the cement and reinforcement 
used in their manufacture. At the contract prices, the 
cost of the line posts in place was $1.47 each, distributed 
as follows: Post $0.90, cement $0.145, reinforcement $0.175, 
excavation and backfilling $0.25. The corner and anchor 
posts, set in concrete with one brace and thrust block, 
complete in place, cost $13.81, made up of the following 
items: Post $1.30, cement $0.32, reinforcement $0.43, 
earth excavation $0.50, concrete to refiil post hole $6.00, 
galvanized angle-iron brace $3.02, excavation for thrust 
block, earth $0.14, concrete for thrust block $2.10. Post 
holes for line posts in rock cost $0.40 each additional and 
for corner and anchor posts and thrust blocks $1.02 ad- 
ditional. 


TESTS OF CONCRETE POSTS. 


The tests of concrete posts, of which mention was made 
in last year’s report, have been completed. The purpose 
of these tests was to determine the relative strength of 
the different types of concrete posts. The tests were 
made at the Lewis Institute, Chicago, by D. A. Abrams of 
the Institute, as director by the committee and with his 
assistance. 

Through the secretary, various railroads using concrete 
posts were solicited for posts for the tests and six com- 
panies responded. The posts were all made about a year 
previous to the tests, so that differences in the age of 
concrete does not enter into the results. The following 
instructions were sent to each company furnishing posts: 

“Fifteen posts should be made. It is expected that the 
posts will be made carefully, but not more carefully than 
posts which are to be used for fence purposes should be 
made. : ‘ 

“The concrete mixture should consist of one part cemenf, 
two parts sand and four parts crushed rock or screened 
gravel—gravel or crushed rock not to be smaller than 
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4 in. or larger than % in. in size. If it is not possible 
to obtain the above materials, the concrete mixture should 
consist of one part cement to four parts of pit-run gravel, 
with the above maximum limit in size. Concrete should be 
of quaking consistency. 

“The posts should not be exposed to the sun, and should 
be sprinkled with water the first eight or ten days after 
peing made, to aid curing. It is expected that the tests 
will be made about 60 days after the completion of the 
posts. Shipping directions will be furnished later. Posts 
should be crated to avoid breakage due to improper han- 
dling in shipment. There is no objection to placing several 
posts in a crate if the weight is not too great. 

“In addition to the posts, five 4-in. cubes should be 
made of the same concrete materials and at the same 
time as the posts and shipped with them. Care should 
be taken to have the concrete in the cubes of the same 
consistency and density as that in the posts. 

“A full description of the materials used, including water, 
cement, sand and gravel, and the method involved in 
making the posts, should be furnished. Each post should 
be marked with the date on which it is made.” 

In general the instructions were complied with, but two 
sets of posts were shipped uncrated and two companies 
did not furnish the test cubes called for. Some of the 
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M N OF P R S 


Types of Concrete Posts Tested. 


posts of one type shipped without crating showed quite 
distinct horizontal cracks, but in the tests failure occurred 
at other points. Two of the types were eight-foot posts. 
In making the tests, however, the extra foot was neglected 
—that is, they were supported and loaded at the same dis- 
tance from the lower end as the seven-foot posts. 

The committee desired to subject the posts to conditions 
similar to those occurring in actual use, and decided on 
three tests—a simple beam, a cantilever, and an impact 
test. For the simple-beam test a Riehle compression ma- 
chine was used, the supports being placed 3 in. and 6 
ft. 6 in. from the lower end of the post and the load ap- 
plied 2 ft. 6 in. from the lower end. 

For the cantilever and impact test a method for holding 
the post had to be devised. This was accomplished by 
constructing on a 12-in. by 12-in. timber a heavy wood box 
having an area of about one square foot and a depth of 2 ft. 
6 in. The post was placed in the box in an upright po- 
Sition, and screened gravel, about one-quarter to three 
quarters of an inch in size, was poured around it and 
lightly tamped. The load was applied 6 ft. 6 in. from the 
bottom of the post to bring the fence side of the post into 
tension. The pull was measured with a tension dyna- 
mometer, 

For the impact test the post was placed in the box, 
as before, and a wooden washer or plug, fitting loosely 
about the post, was bolted down on top of the gravel to 
prevent its falling out. The post and box were then 
turned to a horizontal position, which brought the upper 
end of the post under a weight which could be moved 
vertically in a pair of guides or leads. This weight was 
Of wood loaded to 33 lbs. The first drop was for a dis- 
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tance of 5 in., and this was increased 1 in. at a time 
until failure of the post occurred. 

Tests of the reinforcement showed the following average 
values of the yield point and the ultimate load: 


Yield Pointin Ultimate Load in 
Post. Ibs. per Sq. In. lbs. per Sq. In. 

NE decal hirats haar ere es We aetes toca 98,800 106,700 
Me Acca lene cre Site aa Ree 6 75,700 83,600 
Ce ins catacai oa eaten omercne erate 94,000 

72,000 
Te cea tute ai tecint atte a 41,900 50,100 
Be ight cates poeta ede rane 42,600 56,700 
aol, rcp ni ed haart Riedie MS 65,800 80,200 


In the case of Post “O” it was not possible to obtain 
the yield point on the metal, because of the fact that the 
wires were crimped. Apparently there were two grades 
of steel used in this wire. 

In Table 8 a comparison is made of the breaking load, 
as determined in the contilever test, per pound of post 
and per pound of reinforcement. It is felt that these units 
afford a good basis of comparison, because they have direct 
bearing on the cost of making as well as the cost of 
handling the post. 

Attention is called to the fact that in spite of the wide 
variation in the strength of the concrete, all of the posts 
failed in tension, and this brings out the important rela- 
tionship which the quantity and distribution of reinforce- 
ment bear to the strength of the posts. It is believed that 
there is an advantage in using some type of reinforce- 
ment in which the position of the longitudinal members 
is definitely fixed near the outside of the post. A dense 
concrete is required to thoroughly protect the steel in 
this position. 


TABLE 8—TESTS OF REINFORCED CONCRETE FENCE 


FOSTS. 
Average break- 
ing load, 
incantilever Break- Estimated Break- 
test applied ingload, weight ing load, 
Type Average 48” above as be- of rein- as before, 
of weight the ground fore, per forcement per Ib. of re- 
Post in Ibs. line, inlbs. Ib. of post’ in lbs. inforcement 
M 115 420 3.68 2.8 
N 147 231 1.57 1.79 130 
oO 75 325 4.33 2.41 135 
Pp 80 185 2.31 2.59 71 
R 90 335 3.72 2.55 131 
Ss 150 135 .90 1.44 94 


METHODS USED IN REPAINTING SIGNS, AND SPECIFICATIONS FOR 
WHITEWASHING CATTLE-GUARD WING FENCES, 


Sixty-two replies were received in response to inquiries 
relative to methods used in repainting signs and white- 
washing cattle-guard wing fences. The prevailing prac- 
tice in vogue on the majority of the railroads from which 
replies were received is to send paint gangs of from 
two to six men, supplied with material and equipment, 
over the road, on speeders or hand cars, who first repaint 
the posts and backgrounds of the signs and then either 
return to paint the inscriptions or are followed by another 
gang about two days later which does that class of work. 
In a few instances when signs need repainting, they are 
replaced by new ones and the old ones are sent to the 
shops for repairs and repainting. Thirty-three roads use 
stencils in repainting inscriptions except in the case of 
special lettering, which is done freehand. A few roads 
advise their use to a limited extent only, while 11 roads 
report they do not use them for any work. 

The replies indicate that white lead and linseed oil are 
almost universally used where the posts and backgrounds 
are painted white, and lamp black and linseed oil for 
black lettering, etc., on wood signs. For repainting metal 
signs, the same materials are generally used, although 
in a limited number of cases red lead and graphite are 
used. Some roads report the use of commercial paints, 
of their standard colors. Over half the roads have no 
specifications, but use leads and oils in proper proportions 
or commercial paints of known reputation; others, in lieu 
of specifications, give the proportions of the ingredients 
used. 

There does not seem to be any well-defined general prac- 
tice in regard to frequency of repainting signs. Some 
roads repaint every year, others every two years, while 
others advise they repaint every three or four years or 
when needed. Metal signs require more frequent repaint- 
ing than wood to keep them in proper condition. The 


committee has been unable to get any very definite infor- 
mation on cost data. 

Most roads whitewash their cattle-guard wing fences, but 
a few use cold water paint. 


Some roads advise they have 
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iron or wrought-iron or steel signs are properly protected 
by paint and concrete, they will last as long as concrete 
and from two to three times as long as wood. 

As the posts of signs generally fail first, and as some 
kinds of wood are more durable than others, it is very 
essential that good posts be provided if wood is used. In 
some cases, preservatives have been used with good re- 
sults. This is particularly true where creosoted timber is 
used for the base, the superstructure of untreated timber 
being bolted to the same. The average life of wood signs 
as reported would appear to be about ten years, although 
many place it as low as eight years. 

All contributors were asked to express their opinions as 
to the relative economies in the use of different materials. 
Ten roads express a preference for concrete, six favor 
metal and eleven wood. Twelve roads show variable 
preferences which are governed by circumstances and 20 
roads make no reply. 


ECONOMY OF CONCRETE AND METAL AS COMPARED WITH WOOD FOR 
FENCE POSTS. 


In response to inquiries relative to fence posts, 72 replies 
were received. Seventeen roads report the use of con- 
crete posts, three are using a few experimentally, and the 
balance in lots running as high as 15,000 to 20,000. Six- 
teen roads are using metal posts, 13 having purchased them 
from manufacturers, and 3 having made them with their 
own forces. All roads, with two or three exceptions, are 
using wood posts. 

Concrete posts have been in service covering periods 
ranging from 6 months to 9 years; a number of roads 
having used them 5 or 6 years. Their use has not covered 
a sufficiently long period to enable anyone to give any 
very definite information as to their life. Some have 
placed it at 15 to 50 years, others 10 to 20, while most of 
the roads have advised it was indefinite or gave no reply. 
With proper material and workmanship in their manufac- 
ture, there seems to be no reason why they should not be 
good for 30 to 40 years if not subjected to sudden shocks 
or severe strains. 

The percentage damaged in handling was reported by 
the roads as ranging from 0 to 5 per cent, with a probable 
average of not over 2.5 per cent, the damage in many 
cases occurring while the posts were being removed from 
the molds. The method of shipment varied from loading 
on flat cars crosswise with no packing to the use of hay, 
straw or sawdust. The average cost of line posts would 
seem to be about 25 cents, the anchor or corner posts 50 
cents, while the average cost to install would probably 
run about 12 cents. 

Some roads are just beginning to use metal fence posts, 
while others have had them in use as long as six years. 
Quite a few roads have been using them two or three 
years. As in the case of concrete, their use has not 
covered a sufficiently long period to determine definitely 


their life. It has been variously estimated at 10 to 20 
years, except in old boiler tubes, which fail in 6 to 8 
years. The line posts cost about 25 cents, end posts $1.60 


and corner posts $2.30. The cost of setting line posts 
ranges from 2 to 10 cents, with a probable average of 
6 cents. The cost of setting corner or end posts varies 
from $1.00 to $1.50 if set in concrete, not including the 
cost of materials. 

Information secured from 66 railroads relative to wood 
posts shows that the prevailing timber used is cedar, lo- 
cust, chestnut and oak, with some Bois d’Arc, catalpa, cy- 
press and pine. The life varies from 5 to 6 years for oak 
and pine to 20 years for the cedars and 40 to 50 years 
for Bois d’Arc. The loss by fire in most cases is low, but 


in some localities runs as high as 25 per cent, while 
several roads report as high as 50 per cent. ; 
Only three companies have undertaken the cultivation 


of timber for posts, two reporting results satisfactory and 
one poor. The prices paid for posts range from 7 to 38 
cents, the average being about 18 cents, with about 2 cents 
for delivering along. line of road. The average cost to 
set wood posts is about 10 cents. A number of roads 
advise they are considering changing to concrete or metal. 
Others advise that where timber is plentiful and cheap, 
wood is most economical. 

From some investigations made bearing on the relative 
economy of concrete, metal and wood posts, it was found 
that where cedar and locust posts, for example, can be 
bought for 16 to 18 cents, with a probable average life 
of 15 years, there is little economy in using concrete 
posts at 25 cents each unless their life can be definitely 
fixed at over 30 years. 

In the report of this committee two years ago, reference 
was made to concrete posts which were being used by 
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the Board of Water Supply of the City of New York 
around Ashokan reservoir, spoil banks, borrow pits and 
gate houses and other locations along the Catskill Aqeduct, 
comprising about 150 miles of fencing, making it no doubt 
the largest individual user of concrete posts in the country 
at this time. This year the committee presents some addi- 
tional information. 

In enclosing the Ashokan reservoir property, over 14,000 
concrete posts were used in constructing about 43 miles 
of fencing, the posts being placed at intervals of 16 ft. 
Straining or anchor posts were used on straight lines at in- 
tervals of about 300 ft. and at all abrupt angles. These 
posts were 3% in. square at the top, 8 in. square at the 
bottom and 7 it. 9 in. long. They were reinforced with 
four %-in. square twisted steel bars, held in position by 
5 hoops made of the same material. The line posts 
were “U” shaped, 5% in. over all at the bottom and 3% 
in. at the top, reinforced with four No. 5 U. S. steel wire 
gage rods. All posts were made on the site by the con- 
tractor for the fencing, the concrete consisting of one 
part cement to four parts aggregate in which the sand 
was limited to 4% in. maximum size and the stone to such 
size as would pass through a %-in. screen and be retained 
on a ¥%-in. screen. The specifications required that the 
posts be protected from the hot sun and from freezing and 
that they be kept moist for at least two weeks after being 
cast. As most of them were set during the years 1913 
and 1914, the Board has had no opportunity to judge as 
to their durability; but as they are not subject to deteri- 
oration due to the elements as wood and meétal, it is but 
fair to assume the average life of the posts to be at least 
25 years. 

As stated above, the specifications required the posts to 
be kept moist for a period of two weeks. It was found 
that occasional sprinkling was not satisfactory and that it 
Was necessary to cover them with something that would 
retain the moisture. After being cured from 15 to 30 days, 
the posts were hauled from the place of manufacture to the 
site on wagons equipped with a platform so that they 
were supported their entire length, no packing of any 
kind being used. The number damaged in handling prob- 
ably did not exceed 1.5 per cent. In common with the 
property of other large corporations, the trespasser con- 
sidered it necessary to try his marksmanshp either with 
gun or stones, with the result that some posts have had 
the tops broken off. The posts in general have been 
satisfactory, but would perhaps have been more satisfac: 
tory had the square posts used as end or anchor posts 
been made with a heavier section, as an unbalanced strain 
occasionally broke the posts off at the surface of the 
ground. 

These posts were furnished under a contract which in- 
cluded the manufacture, delivery and setting, but not the 
excavation of the hole or the cement and reinforcement 
used in their manufacture. At the contract prices, the 
cost of the line posts in place was $1.47 each, distributed 
as follows: Post $0.90, cement $0.145, reinforcement $0.175, 
excavation and backfilling $0.25. The corner and anchor 
posts, set in concrete with one brace and thrust block, 
complete in place, cost $13.81, made up of the following 


items: Post $1.30, cement $0.32, reinforcement $0.43, 
earth excavation $0.50, concrete to refiil post hole $6.00, 
galvanized angle-iron brace $3.02, excavation for thrust 
block, earth $0.14, concrete for thrust block $2.10. Post 


holes for line posts in rock cost $0.40 each additional and 
for corner and anchor posts and thrust blocks $1.02 ad- 
ditional. 


TESTS OF CONCRETE POSTS. 


; The tests of concrete posts, of which mention was made 
in last year’s report, have been completed. The purpose 
of these tests was to determine the relative strength of 
the different types of concrete posts. The tests were 
made at the Lewis Institute, Chicago, by D. A. Abrams of 
the Institute, as director by the committee and with his 
assistance. 

Through the secretary, various railroads using concrete 
posts were solicited for posts for the tests and six com- 
panies responded. The posts were all made about a year 
previous to the tests, so that differences in the age of 
concrete does not enter into the results. The following 
instructions were sent to each company furnishing posts: 

“Fifteen posts should be made. It is expected that the 
posts will be made carefully, but not more carefully than 
posts which are to be used for fence purposes should be 
made. 

“The concrete mixture should consist of one part cement, 
two parts sand and four parts crushed rock or screened 
gravel—gravel or crushed rock not to be smaller than 
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4 in. or larger than ¥% in. in size. If it is not possible 
to obtain the above materials, the concrete mixture should 
consist of one part cement to four parts of pit-run gravel, 
with the above maximum limit in size. Concrete should be 
of quaking consistency. 

“The posts should not be exposed to the sun, and should 
be sprinkled with water the first eight or ten days after 
peing made, to aid curing. It is expected that the tests 
will be made about 60 days after the completion of the 
posts. Shipping directions will be furnished later. Posts 
should be crated to avoid breakage due to improper han- 
dling in shipment. There is no objection to placing several 
posts in a crate if the weight is not too great. 

“In addition to the posts, five 4-in. cubes should be 
made of the same concrete materials and at the same 
time as the posts and shipped with them. Care should 
be taken to have the concrete in the cubes of the same 
consistency and density as that in the posts. 

“A full description of the materials used, including water, 
cement, sand and gravel, and the method involved in 
making the posts, should be furnished. Each post should 
be marked with the date on which it is made.” 

In general the instructions were complied with, but two 
sets of posts were shipped uncrated and two companies 
did not furnish the test cubes called for. Some of the 
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Types of Concrete Posts Tested. 


posts of one type shipped without crating showed quite 
distinct horizontal cracks, but in the tests failure occurred 
at other points. Two of the types were eight-foot posts. 
In making the tests, however, the extra foot was neglected 
—that is, they were supported and loaded at the same dis- 
tance from the lower end as the seven-foot posts. 

The committee desired to subject the posts to conditions 
similar to those occurring in actual use, and decided on 
three tests—a simple beam, a cantilever, and an impact 
test. For the simple-beam test a Riehle compression ma- 
chine was used, the supports being placed 3 in. and 6 
ft. 6 in. from the lower end of the post and the load ap- 
plied 2 ft. 6 in. from the lower end. 

For the cantilever and impact test a method for holding 
the post had to be devised. This was accomplished by 
constructing on a 12-in. by 12-in. timber a heavy wood box 
having an area of about one square foot and a depth of 2 ft. 
6 in. The post was placed in the box in an upright po- 
Sition, and screened gravel, about one-quarter to three 
quarters of an inch in size, was poured around it and 
lightly tamped. The load was applied 6 ft. 6 in. from the 
bottom of the post to bring the fence side of the post into 
tension. The pull was measured with a tension dyna- 
mometer. 

For the impact test the post was placed in the box, 
as before, and a wooden washer or plug, fitting loosely 
about the post, was bolted down on top of the gravel to 
prevent its falling out. The post and box were then 


turned to a horizontal position, which brought the upper 
end of the post under a weight which could be moved 
vertically in a pair of guides or leads. 
Of wood loaded to 33 Ibs. 


This weight was 
The first drop was for a dis- 
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tance of 5 in., and this was increased 1 in. at a time 
until failure of the post occurred. 

Tests of the reinforcement showed the following average 
values of the yield point and the ultimate load: 


Yield Pointin Ultimate Load in 
Post. Ibs. per Sq. In. Ibs. per Sq. In. 

EAE OO Re Bi: 98,800 106,700 
BPE cu serae a avautn cna uotaa ee x 75,700 83,600 
MT vais iain aca ie ater te aa teed 94,000 

72,000 
EDs achatntinatt teenie ete aee 41,900 50,100 
| | sae none ne eee ht A eu Tae 42,600 56,700 
A on eR NO Ne 65,800 80,200 


In the case of Post “O” it was not possible to obtain 
the yield point on the metal, because of the fact that the 
wires were crimped. Apparently there were two grades 
of steel used in this wire. : 

In Table 8 a comparison is made of the breaking load, 
as determined in the contilever test, per pound of post 
and per pound of reinforcement. It is felt that these units 
afford a good basis of comparison, because they have direct 
bearing on the cost of making as well as the cost of 
handling the post. 

Attention is called to the fact that in spite of the wide 
variation in the strength of the concrete, all of the posts 
failed in tension, and this brings out the important rela- 
tionship which the quantity and distribution of reinforce- 
ment bear to the strength of the posts. It is believed that 
there is an advantage in using some type of reinforce- 
ment in which the position of the longitudinal members 
is definitely fixed near the outside of the post. A dense 
concrete is required to thoroughly protect the steel in 
this position. 


TABLH 8—TESTS OF REINFORCED CONCRETE FENCE 


FOSTS. 
Average break- 
ing load, 
incantilever Break- Estimated Break- 
test applied ingload, weight ing load, 
Type Average 48” above as be- of rein- as before, 
of weight the ground fore, per forcement per Ib. of re- 
Post in Ibs. line, inlbs. 1b. of post in lbs. inforcement 
M 115 420 3.68 2.88 
N 147 231 1.57 1.79 130 
oO 75 325 4.33 2.41 135 
P 80 185 2.31 2.59 71 
R 90 335 3.72 2.55 131 
Ss 150 135 -90 1.44 94 


METHODS USED IN REPAINTING SIGNS, AND SPECIFICATIONS FOR 
WHITEWASHING CATTLE-GUARD WING FENCES, 


Sixty-two replies were received in response to inquiries 
relative to methods used in repainting signs and white- 
washing cattle-guard wing fences. The prevailing prac- 
tice in vogue on the majority of the railroads from which 
replies were received is to send paint gangs of from 
two to six men, supplied with material and equipment, 
over the road, on speeders or hand cars, who first repaint 
the posts and backgrounds of the signs and then either 
return to paint the inscriptions or are followed by another 
gang about two days later which does that class of work. 
In a few instances when signs need repainting, they are 
replaced by new ones and the old ones are sent to the 
shops for repairs and repainting. Thirty-three roads use 
stencils in repainting inscriptions except in the case of 
special lettering, which is done freehand. A few roads 
advise their use to a limited extent only, while 11 roads 
report they do not use them for any work. 

The replies indicate that white lead and linseed oil are 
almost universally used where the posts and backgrounds 
are painted white, and lamp black and linseed oil for 
black lettering, etc., on wood signs. For repainting metal 
signs, the same materials are generally used, although 
in a limited number of cases red lead and graphite are 
used. Some roads report the use of commercial paints, 
of their standard colors. Over half the roads have no 
specifications, but use leads and oils in proper proportions 
or commercial paints of known reputation; others, in lieu 
of specifications, give the proportions of the ingredients 
used. 

There does not seem to be any well-defined general prac- 
tice in regard to frequency of repainting signs. Some 
roads repaint every year, others every two years, while 
others advise they repaint every three or four years or 
when needed. Metal signs require more frequent repaint- 
ing than wood to keep them in proper condition. The 
committee has been unable to get any very definite infor- 
mation on cost data. 

Most roads whitewash their cattle-guard wing fences, but 
a few use cold water paint. Some roads advise they have 
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under consideration abandoning the practice, as the results 
hardly justify the expense. There is considerable variation 
in the specifications for whitewash. Some roads report the 
use of ordinary lime and water, others add salt, glue, whit- 
ing, rice, etc. 

In the report submitted by this committee two years ago, 
some figures were presented on the cost of setting con- 
crete, metal and wood posts. This year the committee 
has secured some information from the Baltimore & Ohio, 
giving cost data on two sections of test fence, each 4,620 
ft. in length, erected in May, 1913, on its Philadelphia divi- 
sion. Metal posts were used in one section and wooden 
posts in the other. Electrically welded wire fencing made 
of No. 9 galvanized steel wire was used in both cases. 
Both sections of fence were erected on reasonably level 
ground and where the soil was composed largely of clay 
and sand. The metal posts were driven 2% ft. in the 
ground and the soil around them tamped to make them 
more rigid. The wooden posts were set in the usual manner, 
in holes dug about 2% ft. deep, the holes being backfilled 
and tamped. All the posts were 7 ft. in length. The steel 
end or anchor posts were set at intervals of 40 rods (the 
length of a large roll of wire) in concrete about 30 in. deep 
and 12 in. square. The steel intermediate or line posts 
were set at intervals of 1614 ft. or as near thereto as the 
condition of the ground would permit. The same spacing 
wes used in setting the wooden posts. The average cost of 
labor for driving and tamping 279 steel intermediate or 
line posts was $0.0573 each. The average cost of digging 
holes, distributing and setting 288 wooden intermediate or 
line posts was $0.0879 each. The cost of labor setting the 
steel end or anchor posts was $1.22 each. The average 
cost of labor erecting the section of fence in which steel 
posts were used was $0.18 per rod, or $57.60 per mile. 
The average cost of labor erecting the section of fence 
where wooden posts were used was $0.1576 per rod, or $50.43 
per mile. The average cost of stretching the wire on metal 
posts was $0.0613 per rod, or $19.62 per mile. The aver- 
age cost of stretching the wire on wooden posts was $0.0672 
per rod, or $21.50 per mile. From the above it will be 
noted the cost of setting a wooden post was about 50 per 
cent greater than that of setting a metal post, but the 
average cost of erection of the fence complete was less 
where wooden posts were used than where metal posts 


were used. This was due to the high cost of setting an- 
chor posts. The metal line posts cost $0.245 each, or $0.3023 
in place; the wooden posts cost $0.18 each, or $0.2679 in 


place. A recent examination of the above metal posts 
failed to detect any indication of corrosion, although the 
wire fencing showed unmistakable evidence of rust. 


CONCLUSIONS. 


Subject No. 1. 

(1) Concrete is a practical, economical and satisfactory 
material for the more simple forms of signs of small or 
moderate size. 

(2) Metal is a _ practical, economical and satisfactory 
material for the more complicated forms of signs of medium 
size. 

(3) Wood is the most economical and satisfactory ma- 
terial for the larger forms of signs, particularly where tim- 
ber is plentiful and cheap. 


Subject No. 2. 


(1) Concrete is a prattical, economical and satisfactory 
material for fence posts, where suitable timber is scarce 
and expensive. 

(2) The use of metal fence posts has not as yet cov- 
ered a sufficient period to demonstrate their practical and 
economical qualities for that purpose. 

(3) Wood is the most economical and satisfactory ma- 
terial for fence posts in localities where timber is plenti- 
ful and cheap. 

Subject No. 8. 

(1) The most practical method of repainting signs is to 
send paint gangs with material and equipment over the 
road on speeders or motor cars. 

(2) White lead and linseed oil with pigments of proper 
coloring and lamp black and linseed oil for lettering are 
the most practical and satisfactory paints for both wood 
and metal signs. 

RECOMMENDATIONS. 


(1) In view of the variation in the design of concrete, 
metal and wood signs, and the consequent variation in 
cost, and also the comparatively short time that concrete 
has been used for signs, the committee finds itself unable 
to present a complete report this year, and it therefore 
recommends that the material collected be accepted as in- 
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formation and that the subject be reassigned for next year 
to permit a further study of the various designs received 
with a view to making definite recommendations for stand- 
ards to meet country-wide conditions. 

(2) As both concrete and metal fence posts have been 
in use but a few years and their durability is still consid- 
erably in doubt, the committee is unable to present any 
definite information as to their relative economies as com- 
pared with wood. From a careful analysis of the informa- 
tion received relative to concrete and wood posts, it finds 
that where suitable timber is plentiful and cheap there is 
no economy in the use of concrete unless its life should 
prove much longer than now estimated. It therefore recom- 
mends that further consideration of this phase of the sub- 
ject be deferred until more definite information can be 
secured on both concrete and metal posts. 

(3) The following specification for whitewash for cattle- 
guard wing fences is recommended: 

Take half a bushel of unslaked lime, shake it with boil- 
ing water, cover during the process to keep in the steam, 
strain the liquid through a fine sieve or strainer, and add 
to it a peck of salt, previously dissolved in warm water, 
three pounds of ground rice boiled to a thin paste and 
stirred in while hot, half a pound of Spanish whiting, and 
one pound of clean glue, previously dissolved by soaking in 
cold water and then hanging over a slow fire in a small 
pot hung in a larger one filled with water. Add five gal- 
lons of hot water to the mixture, stir well and let it stand 
a few days, covered from dirt. It should be applied hot, 
for which purpose it can be kept in a kettle or portable 
furnace, 

A pint of this mixture, if properly applied, will cover one 
square yard, will be almost as serviceable as paint for 
wood, brick or stone, and is much cheaper than the cheap- 
est paint. 

W. F. Strouse (B. & O.), chairman; G. E. Boyd (D. L. 
& N.), vice-chairman; R. B. Abbott (P. & R.), H. E. Bill- 
man (M. P.), E. T. Brown (B. & O.), A. C. Copland (C. & 
O.), Arthur Crumpton (G. T.), J. T. Frame (C. G. W.), L. EB. 
Haislip (B. & O.), Maro Johnson (I. C.), L. C. Lawton 
(A. T. & S. F.), G. L. Moore (L. V.), W. F. Purdy (W. P. 
T.), Thomas Quigley (I. C.), C. H. Splitstone (Erie), com- 
mittee. 


Discussion on Signs, Fences and Crossings. 


The report was presented by Chairman Strouse. 

Mr. Strouse: I move that the definitions that are marked 
with an asterisk be eliminated in the reprint of the Manual. 

The President: If there is no objection to that motion 
it will be regarded as passed. 

Robert Trimble (Penn. Lines): There is one matter 
that I want to call your attention to, and that is the specifi- 
cation as to right-of-way fence, first-class, second-class, third- 
class, and fourth-class. Heretofore the Association has ob- 
jected to that kind of classification, because it is a class 
that might be criticized. Take our roadway, that is classi- 
fied as first, second and third class. I think we ought to 
change this, and I move that that change be made. 

The President: The committee will accept that sugges- 
tion. 

C. Dougherty (C. N. O. & T. P.): I move that the last 
paragraph, under “Gates for right-of-way fences” be amended 
by adding, “and the end of the gate opposite the hinged 
end shall lap by the post a sufficient distance thoroughly to 
prevent it from being opened by side pressure.” 

The President: The committee will accept the motion. 
The committee moves that the specifications as read will 
be adopted and included in the next Manual. 

(The motion was seconded and carried.) 

The President: The adoption of the definitions and gen- 
eral requirements for surface cattle-guards will be passed 
on by the convention, and the same as to stock guards and 
general requirements. The committee moves the adoption 
of the report. 

(The motion was carried.) 

The conclusions at the end of the report were also adopted. 

L. C. Fritch (Can. Nor.): Under the heading, “track con- 
struction,” etc., is that to be included in the Manual? 

The President: That is part of the Manual. 

Mr. Fritch: Clause 3 calls for “141-lb., 9-in. depth girder 
rail,’ and I think that will be pretty expensive on some 
lines. I think that ought to be modified. 

Mr. Strouse: In regard to the criticism of that para- 
graph, it states “141-lb., 9-in. depth girder rail, or similar sec- 
tion, with suitable tie-plates and screw-spikes, should be used. 
It does not necessarily tie us down to that particular weight. 
The idea in using that depth of rail is to take care of the 
ordinary style of paving, that is so frequently done, namely, 
the use of granite blocks, which usually range between 5% 
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and 6% inches in depth, and, in addition to the block, of 
course, provision is made for the sand cushion. Where sheet 
asphalt is used on a concrete base, a shallower rail can 
be used, but this is the depth of rail that was recommended 
in one of the former reports, and it had reference particu- 
larly to the use of granite blocks for the paving. 

Robert Trimble: I move that this be changed to read: 
“One hundred and forty-one-pound, nine-inch depth girder 
rail, or similar section, with suitable tie-plates, should be 
used for tracks laid longitudinally in streets, when the con- 
ditions require such construction. Tracks should be filled 
in with crushed rock, gravel or other suitable material, 
allowing for two-inch cushion of sand under finished pave- 
ment. For street crossings the standard track construction 
should be used, with such modification as may be required 
to suit the situation.” 

(The motion was carried.) 

Mr. Campbell: In the fifth section, I move to strike out 
the words “grantie or crushed rock, block preferred,’ mak- 
ing it read “to conform to municipal requirements.” 

L. C. Fritch: I think the first part of that is objectionable, 
that they must conform to municipal requirements. The 
tracks are subject to vibration, and I don’t think that we 
should bind ourselves to conform to municipal requirements. 

Mr. Campbell: I will be in favor of referring this back 
to the committee. I do not believe the specification, as it 
stands, covers the situation fully. I would like to see this 
eliminated, and this specification put on a basis so that it 
will cover the whole situation. 

(The motion was changed so as to eliminate this part 
from the Manual at the present time, and refer it back to 
the committee for further consideration, and was carried.) 

Hunter McDonald: Does that also include the plan? 

The President: That will be withdrawn also. 

Cc. S. Churchill (N. & W.): It seems to me, in the way 
the heading on Paragraph 3 in the recommendations at the 
end of the report is worded, we are led to the conclusion 
that that is the standard for general use all over the country. 
I think we should avoid any such intimation as that. Many 
railroads do not practice whitewashing of fences or any- 
thing else. The wording should be made so that it should 
be considered as optional, not a standard of practice in use 
everywhere. I suggest that it be recommended wherever 
the practice of whitewashing is followed. 

Mr. Strouse: The recommendation of the committee is 
the specifications adopted by the United States Government. 

The President: The committee will accept the modifica- 
tion suggested by Mr. Churchill. 

(The recommendations were read as amended and adopted, 
and the committee was discharged.) 





ECONOMICS OF RAILWAY LOCATION 


The work assigned to this committee was as follows: 

(1) Study the question-of grade, curvature, rise and fall 
and distance, and, if possible, present conclusions as to 
reasonable values of same in a usable form, in order that 
they may be of use for the information and guidance of 
locating engineers. 

(2) Continue the important study of economics of rail- 
way operation heretofore carried on by the committee, in 
order that the information may lead to more economical 
methods in railway operation, and that information may be 
obtained for correcting values given to the physical fea- 
tures in the locating of railways. 

(3) Make special efforts to collect information in regard 
to effects of passenger and freight traffic on the cost of 
maintenance. 

The chairman of the committee assumed the responsibility 
of changing the instructions to the sub-committee having 
charge of subject (1) to read, “Study the question of grade, 
curvature, rise and fall and distance, and, if possible, pre- 
sent instructions to enable engineers to obtain reasonable 
values for grade, curvature, rise and fall and distance.” 

If the methods outlined by this committee are approved, 
the immediate work for the future will be: 

(1) Make a study of the resistance of trains running 
between 35 and 75 miles an hour. 

(2) Make a study of the effect on the cost of mainte- 
Nance of way and maintenance of equipment of fast trains. 

(3) Make a study of the effect curvature has on the 
cost of maintenance of way. 

(4) Make a study of the effect curvature has on the 
cost of maintenance of equipment. 

(5) Make a study of the amount of fuel consumed in 
doing an actual horsepower-hour of work. It is believed 
that a study of this subject will not only be valuable as a 
basis in determining the economics of location, but that the 
results will be beneficial to operating officers, calling to 
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their attention various losses in the fuel supply, and espe- 
cially so in the cost of operating a very busy single-track 
vs. the cost of operating double-track lines. 

(6) Preparation of a method for the comparison of 
alternative locations with varying ruling gradients. 


CONCLUSIONS. 


The following conclusions are submitted for approval: 

(1) A line is located when its position is fixed hori- 
zontally and vertically. 

(2) Locating a railway means designing an economical 
plant for handling a given traffic. The economical plant 
for a given quantity and class of traffic cannot be the eco- 
nomical plant for a greater or less quantity of traffic or 
for traffic of a different class. It is considered good prac- 





J. G. SULLIVAN, 
Chairman Committee on Economics of Railway Location. 


tice to discount the future within reasonable limits, pro- 
viding the necessary funds are available. 

(3) The most general formula for the economic value 
of a location is: 





Where R — Annual revenue (receipts from operation) ; 

E — Annual expense of operation, including deprecia- 
tion and taxes; 

C — Capital invested (cost of construction) ; 

p = Percentage of profit on investment. 

(4) The following equation may be used in certain cases, 
especially where the annual revenue, known or unknown, is 
constant: 

R— (B+ FI) = Po. ccc ccvcvcccecs (2) 

Where I — Amount of interest on cost of construction; 

P — Amount of profit (net corporate income). 


When the revenue is constant the condition of equation 
(2) is that the sum of operating expenses, plus interest on 
cost of construction, shall be a minimum, and is conven- 
ient in many cases, but does not indicate the proportion of 
profit to investment. Care should be taken not to use too 
low a rate of interest. The ratio of profit to investment 
should be considered. 

(5) In order to make an economical location of a rail- 
way, the engineer must know or make a reasonable as- 
sumption of the amount and class of traffic that the rail- 
way will be called upon to handle, the class of power and 
the approximate efficiency and cost of the fuel that will 
be. used, the rate of wages that will be paid to employes, 
the cost of maihtenance materials, and the rate of interest 
considered a proper return for additional expenditures in- 
volved in the improvement of the line for the reduction of 
operating expenses, 

(6) One of the most difficult problems to be solved is 
the desirable length of engine districts, but the question 
is governed to such an extent by other considerations that 
no definite rule can be given. One of the necessary requi- 
sites for a terminal point is a suitable water supply for 
locomotives and for domestic use. It is desirable, where 
possible, that terminal points should be located on minor 
summits. 
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(7) Passing sidings and road water supplies should pref- 
erably be located on minor summits. 

(8) If passing sidings must of necessity be located on 
ruling gradients, then such gradients should be compen- 
sated through and for a~full train length in each direction 
from either end of the siding. The rate of compensation 
will be governed by the ruling gradient. 

(9) In deciding upon the ruling gradient for each engine 
district, where different ruling gradients are contemplated 
for adjoining districts carrying approximately equal traffic, 
due consideration must be given to the breaking up of 
trains, which may be caused by the difference in ruling 
gradients. Where a fixed elevation is to be overcome, the 
development of distance to reduce the rate of ruling gradi- 
ent is often a mistake, provided the ruling gradient of the 
shorter line is within reasonable operating limits. Where 
curvature and distance are introduced for the sake of rul- 
ing gradient reduction, line resistance, and thereby fuel 
consumption, is increased, as is also the cost of mainte- 
nance of way and equipment. Some of the benefits derived 
from a reduction of the ruling gradient are the saving in 
weight of locomotives to be lifted over the summit, train 
and engine wages and engine mileage reduced and the 
capacity of the track increased. Full advantage cannot be 
taken of the apparent train rating increase due to ruling 
gradient reduction on an engine district having a large 
percentage of grade at or near the proposed ruling rate, as 
in all probability, if this anticipated increase in rating is 
in direct proportion to the proposed reduction in ruling 
gradient, the required time for movement of trains over 
the engine district cannot be made. On crowded single- 
track lines a feature affecting train rating to a great ex- 
tent is the loss of time at meeting and passing points; it, 
therefore, is necessary to estimate the train rating for any 
line as the tonnage that can be handled in a given time, 
due allowance being made for necessary stops. 

In estimating the time required for trains to pass over 
an engine district, a speed curve and time card should be 
plotted. There is little increase of tonnage for local and 
fast freights, and none for passenger trains, to be credited 
to a reduction of the ruling gradient on lines with light, 
undulating grades. 

In establishing a ruling gradient and determining the 
effect of it on future operating expense, due consideration 
must be given to possible future revisions of the line; 
thus, in comparing alternative locations, one of steep ruling 
gradient may appear more economical than another of low 
ruling gradient, but the situation of the former may be 
such that its revision would necessitate an abandonment of 
all or a large percentage of the location; while the applica- 
tion temporarily of a steep ruling gradient to the low- 
gradient location might bring the cost of the latter line 
within such limits that, considering future traffic, its con- 
struction would be desirable. 

(10) In the construction of a line where the contem- 
plated immediate traffic is small and the future traffic large, 
sharp curvature and steep temporary gradients, so situated 
as to be possible of reduction when justified by the traffic, 
may be advantageously introduced; a line being thus con- 
structed which will provide for immediate requirements and 
which can be improved for future requirements at a reason- 
able expense. Before deciding upon such temporary expedi- 
ents, care should be taken to compare the cost of the 
work ultimately to be abandoned with the interest saved 
on the extra cost of construction that would have been 
necessary to construct a line on the final location during 
that period in which the more expensive construction would 
appear uneconomical. 

In the construction of temporary lines due consideration 
must be given to the location of station buildings, and 
these should not be located on portions of the line where 
revisions are contemplated, owing to the fact that if a 
receiving and delivery point for local traffic is once estab- 
lished, opposition from the public may prevent its removal. 
In the matter of terminal property the future requirements 
should be estimated for a longer period than is justified 
for the line between terminals. 

(11) Momentum gradients, not exceeding that over which 
a locomotive loaded for the ruling gradient can handle its 
train in two parts if stalled for any reason in the sag, may 
be used to reduce construction cost without decreasing the 
train rating or the efficiency of the railway, and should be 
used where economy in construction cost is thereby effected, 
except at points where train stops or reduced speed, below 
the limit necessary to operate the gradient, are likely to 
be necessary. In the calculation of the lengths of momen- 
tum gradients the maximum speed of freight trains at the 
bottom of the sag should not exceed the speed limit for 
such trains on the engine district under consideration; and 
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the minimum speed at the top of the grade, where the 
velocity grade adjoins an ascending grade of any consider. 
able length, should not be less than 11 miles per hour, 
Where the top of the momentum gradient is at a summit, 
the minimum speed may be less than 11 miles per hour. 

In fixing the grade line for any alinement, care should 
be taken to insert vertical curves at all grade-line inter- 
sections. Curves should be connected to tangents by spiral 
or easement curves of such length as to provide ample 
space in which to make the required superelevation, giving 
due consideration to future requirements of increased 
speeds. 

(12) The location of terminal points, ruling gradient, 
and pusher gradients having been decided upon, the effect 
of the minor details of location, namely, distance, curva- 
ture and rise and fall, upon operating expenses may be 
determined approximately in the following manner: Alter- 
native locations may be compared by distance, curvature 
and line resistance; the distance being the length of the 
line measured along the center line of the location; the 
curvature the number of degrees of central angle subtended 
by the center line of the track, and which may be divided 
into sharp curvature, necessitating a reduction of speed 
for trains, and ordinary curvature, which will again be sub- 
divided into that increasing line resistance in both direc- 
tions and that increasing line resistance in one direction 
only and line resistance which is the sum of the rolling 
resistance (or friction resistance), plus the resistance of 
gravity overcoming difference in elevation on up-grades, 
plus the resistance due to curvature, minus the energy of 
gravity on trains on descending grades, from which has 
been subtracted the loss of energy (or velocity head) due 
to the application of brakes. For purposes of comparison 
this item should be reduced to its equivalent in feet of 
vertical lift. 

Friction resistance, under normal conditions, of warm 
weather, modern freight equipment, and speed between 7 
and 35 miles an hour, may be obtained from the formula 

R—2.2 T+ 121.6 C. 

R — Total resistance on level tangent. 

T — Total weight of cars and contents in tons. 
C — Total number of cars in train. 

This amounts to 4 lb. to 8 lb. per ton, depending on 
whether the cars are fully loaded or empty. This is equiva- 
lent to a rise of from 10 ft. to 20 ft. per mile. For mixed 
traffic a conservative estimate is, train resistance equals 
rise of 15 ft. per mile. Train resistance increases at lower 
temperatures, and at extreme low temperature may go as 
high as 30 lb. per ton for empty freight cars. However, in 
comparing different locations in the same country, it is 
deemed necessary to make comparisons for the ordinary con- 
ditions only. The resistance due to curvature may be 
taken at 0.04 ft. per degree of central angle. 

(13) Fuel Consumption.—It is the unanimous opinion of 
the committee that the train-mile’ basis alone is not a 
reliable or correct method of estimating fuel consumption 
for comparative purposes. The following two methods are 
recommended: First, dividing the fuel consumed into the 
amount required for the movement of the locomotive alone, 
calculated on a time basis, for consumption in yards, round- 
houses and sidings, and the amount required for the actual 
movement of cars, and this last amount can be computed 
as varying directly with the amount of work done. Second, 
calculating fuel] consumption by means of the speed curve, 
calculating from this the fuel consumed by locomotives 
working, drifting and standing. These methods for cal- 
culating fuel consumption also lend themselves to the com- 
parison of lines with varying ruling gradients. 

(14) To determine the relative value of the minor de 
tails of location under consideration (curvature, distance, 
rise and fall), it is first necessary to decide upon a method 
of studying the effect of these factors on the cost of opera- 
tion. The following method is recommended: Curvature 
increases resistance at the rate of 0.04 ft. per degree of 
central angle; it also affects the cost of maintenance of 
way and the cost of maintenance of equipment, but suffi- 
cient data is not available to warrant a conclusion as to 
the definite amounts. 

Rise affects line resistance and time; the principal effect 
of eliminating rise will be found in the fuel account. It 
also affects the cost of manitenance of equipment and main- 
tenance of track, but to what extent is unknown. It may 
be neglected in comparing alternate locations. 

Distance affects train wages, line resistance, maintenance 
of way and maintenance of equipment. The effect of dis- 
tance on line resistance will be found in the fuel account. 
The effect of distance on train wages can be computed on 
a direct train-mile basis. The effect of distance on main- 
tenance of way is a more complicated problem on account 
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of the uncertainty as to the basis on which maintenance 
should be calculated. A fixed sum per mile to cover fac- 
tors of maintenance that are more or less constant plus a 
rate for the equivalent ton-mile unit, using multiples for 
weights of engines and passenger cars, is correct in prin- 
ciple, but until such time as information is obtained as to 
the value of these multiples, this item may be calculated 
on a basis of a constant per mile plus a fixed sum per 
train mile. The effect of distance on maintenance of equip- 
ment, for comparative purposes, may be calculated on a 
train-mile basis. 

(15) Special Structures——The maintenance and operation 
of special structures must be considered on their respective 
merits for each location. 

(16) Time will not in genera] constitute an important 
factor in the consideration of the minor details of location, 
put if the difference in time required to operate over alter- 
native locations is of sufficient importance to affect the 
amount of equipment to operate the line, and consequently 
the annual charge for same, the earnings of the line, or 
the trainmen’s wages through overtime, this item must be 
taken into consideration. 

(17) In comparing lines of varying lengths, considera- 
tion must be given to the effect of distance upon- revenue. 
Another item worthy of consideration is the fact that the 
reduction of distance in engine runs of less than 100 miles, 
which constitute the entire day’s work for trainmen em- 
ployed on same, may not reduce the amount of wages to 
be paid to such employes. 

(18) The data in the Manual on the subject of “power” 
should be amplified and altered to the extent recommended 
by the sub-committee on Stokers and Superheaters so as 
to provide for the increase in coal consumption and tractive 
power due to these improvements. 

John G. Sullivan (C. P. R.), chairman; C. P. Howard 
(Cons. Eng.), vice-chairman; F. H. Alfred (P. M.), R. N. 
Begien (B. & O. S. W.), J. F. Burns (L. & N.), Maurice 
Coburn (Vandalia), A. C. Dennis (Contr. Eng.), A. S. Going 
(G. T.), F. W. Green (L. & A.), L. C. Hartley (C. & E. 1), 
P. M. LaBach (C. R. I. & P.), Fred Lavis (Cons. Eng.), J. 
deN. Macomb, Jr. (A. T. & S. F.), C. W. P. Ramsey (C. R. 
R.), E. C. Schmidt: (Univ. of Ill.), A. K. Shurtleff, H. J. 
Simmons (BE. P. & S. W.), F. W. Smith (Contr. Eng.), Wal- 
ter Loring Webb (Cons. Eng.), M. A. Zook (Interstate Com- 
merce Commission). 

The report was accompanied by reports of subcommittee 
1, on Grades, Curvature, Rise and Fall and Distance, elabo- 
rating on conclusions Nos. 5 to 17, inclusive; subcommittee 
2, on Economics of Railway Location, presenting additional 
information in support of its conclusion of last year that 
the equivalent ton-mile unit is the correct basis for a 
comparison of maintenance of way expenses and a discus- 
sion, upon which conclusions Nos. 1 to 4, inclusive, were 
based; and of subcommittee 3, which presented information 
on stokers and superheaters, compiled from the reports 
of the committee on Locomotive Stokers of the American 
Railway Master Mechanics’ Association and on information 
furnished by 15 roads using automatic stokers. Based on 
this information, this subcommittee recommended that the 
Manual be revised as indicated in conclusion 18. 


MINORITY REPORT. 


The undersigned cannot agree with that portion of the re- 
port concerning the foot-ton method of calculating the fuel 
consumed referred to in Conclusions 12 and 13. The fuel 
consumed per indicated horsepower of work varies from 
about 7.7 lb. with locomotives working full stroke to about 
4.75 lb. at its maximum efficiency at about 3.6 times the speed 
that it can maintain full cutoff. The indicated horsepower at 
ia efficiency is also over 60 per cent more than at full 
cutoff. 

With these two facts in view it appears that the amount of 
coal per 1,000 foot-tons will vary widely. Another factor, 
however, enters into the work done by the locomotive, and 
it may or may not be a considerable percentage of the total 
work, This factor is the power exerted in accelerating trains 
which will vary from less than 1 per cent of the total power 
used on heavy gradients to more than 20 per cent on level 
grades, depending on the distance between stops. No notice 
is taken of this factor in the method set down in the report 
of the committee, and yet it is liable to add considerably to 
the total foot-pounds. 

In a table were shown data from simple cases of three sta- 
tions ten miles apart on a tangent, and a train starting at one 
end of the line and working at its maximum power on level 
and ascending grades, but stopping at both the other sta- 
tions, using brakes for the last 1,500 ft. of stop. There is one 
exception to this: on descending grades, the train accelerates 
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by gravity to 35 M. P. H., then is held at this speed to the 
foot of the grade, and then drifts to within 1,500 ft. of the 
station where brakes are applied. 

The four separate cases are: (1) A level grade the entire 
distance. (2) A level grade for one-half mile; 9 miles of 
ascending 0.4 per cent grade; a level grade for one mile with 
station stop in it; 9 miles of descending 0.4 per cent grade, 
and one-half mile of level grade. (3) Same as (2), except 0.7 
per cent grades are used instead of 0.4 per cent. (4) Same 
as (2), except 1.0 per cent grades are used instead of 0.4 per 
cent. 

There is no question which of the above would be the most 
economical to operate. The whole idea of using the above 
is to illustrate the fallacy of using the foot-ton method in cal- 
culating fuel. 

As tables covering the distances used in acceleration and 
retardation on the various gradients had been worked out for 
a consolidation locomotive in an article “Locomotive Fuel Con- 
sumption and the Speed Diagram,” pp. 3 to 20, Part 2, Vol. 
14, American Railway Engineering Association Proceedings, 
the same engine and train were considered here. 








Weight. Resistance. 

PIOLOTHOUIUE. cn arta oeeee tee hens eee 173 tons 2,450 Ibs. 
ERO i ak chee ei Kalen =. ehalere seca 1,306 tons 7,052 lbs. 
MPOOUMEL. 4 d'cvatesare as iaiesareiaia'e/e'n have area's 1,479 tons 9,502 Ibs. 
Average resistance per ton-train................... 6,425 lbs. 
Equivalent grade resistance ................. 0.3125 per cent 


From the table which was prepared it was shown that the 
coal used per 1,000 foot-tons varies from 6.20 to 8.03 Ibs. 
Taking the difference in foot-tons and the coal used for the 
various lines, we can get still wider results as follows: 

Lbs. Coal Per 











Line. Foot-Tons. Lbs. Coal Used. 1,000 Foot-Tons. 
1.0 per cent 959,185 7,703 
0.7 per cent 748,339 4,914 
210,846 2,789 13.23 
0.7 per cent 748,339 4,914 
0.4 per cent 537,492 3,163 
210,846 1,751 8.30 
0.4 per cent 537,492 3,163 
Level 487,634 3,054 
49,858 109 2.19 


It is rightly claimed that we cannot be exact, owinz to 
variables that enter into consideration of the subject, but 
we can be more exact than the foot-ton method of calculating 
the coal, as there is absolutely nothing to use as a base per 
1,000 foot-tons. The above shows that you can figure it from 
various angles and get a maximum of over tix times the mini- 
mum. The simplest method and the one of greatest accuracy 
is by calculating the time of engine working and the time 
drifting and multiply this by the fuel consumed per hour 
working and drifting. 

In the second paragraph of Conclusion 9 of the committee’s 
report it is proposed to plat a speed diagram of the line. To 
do this the economical thing to do is work up tables, such as 
are shown on pp. 16 to 19 of the article on “Fuel Consump- 
tion” referred to above, for the assumed train on the maxi- 
mum grade. This can be worked up in a diagram for con- 
venience of the fieldmen. In order to expedite the work, time 
diagrams can be worked up covering the time consumed on 
the various grades in passing from one speed to another. 
With the speed diagram, however, it is simple to calculate 
the time. 

Furnish the locating engineer a set of the tables or a dia- 
gram covering the information contained therein, and in com- 
paring two alternate locations it is a small job to get very 
approximately the difference in coal used. He cannot get it 
by the foot-ton method except by chance. As has been shown, 
it is not a question of getting the average of minor variables, 
but trying to get an average of something which may vary 
over 500 per cent, depending on the way the thing is figured. 
There is no average. 

With the above points in view the undersigned recommend 
the following changes in the conclusions as shown in the re- 
port: 

Insert in Conclusion 12, after the first paragraph: 

“The above method must be understood to not take into 
account the resistance due to accelerating trains. This may 
or may not be a considerable part of the total resistance, de- 
pending on the rate of grades and the distance between stops.” 

The next to the last sentence in Conclusion 12 should be 
changed to read: 

“In comparing different locations, the resistance under aver- 
age conditions should be used.” 
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Conclusion 13, take out the last sentence and insert: 

“It should be understood that the first method does not give 
information as to actual fuel consumed. 

A. K. Shurtleff, Maurice Coburn, Vandalia; J, deN. Macomb, 
.°Rs ae ee 


Discussion of Economics of Railway Location. 


The report was presented by Chairman Sullivan, and the 
conclusions were considered individually. 

L. C. Fritch (Can. Nor.): It does not seem to me that 
the statement in Conclusion 2 will hold good where it says: 
“The economical plant for a given quantity and class or 
traffic cannot be the economical plant for a greater or less 
quantity of traffic or for traffic of a different class.” | 
suggest eliminating it entirely. 

Chairman Sullivan: We will change it to read, “It may 
not be the economical plant.” 

Mr. Fritch: That covers the point. 

E. J. Benzler (West. Church Kerr & Co.) presented a 
written discussion on Conclusions 3 and 4 which was 
summed up as follows: First, the problems of railway 
economics should not be complicated by the introduction 
of methods of financing. Second, formulas (1) and (2) 
give identical results if based on the same premises. Third, 
for a determination of economic value of a new line the 
most useful formula is one which shows the ratio of in- 
vestment to surplus available after payment of operating 
expenses and interest on investment. Fourth, for a de- 
termination of economic values of alternate lines, includ- 
ing relocations, where revenue is not affected, the prob: 
lem is simply to find on which line the sum of operating 
expenses and interest on investment is a minimum. Where 
revenue is affected, that line is best on which revenue less 
sum of operating expenses and interest is a maximum. 
Fifth, to get a proper basis for comparison it is necessary 
that the assumed traffic, conditions as to quantities of 
business handled, speed and length of trains, and other 
factors are consistent with the estimates of cost of line 
and equipment. 

C. P. Howard (Con. Eng.): This equation (1) is simply 
a statement of the fact that the general formula or basis 
of comparing lines is that the ratio of profit to investment 
shall be a maximum. It is necessary to have some basis 
on which to compare different lines. Sometimes the other 
view is taken, represented by equation (2), that the sum 
of fixed charges to operating expenses shall be the mini- 
mum. The latter consideration does not take into account 
the ratio of profit to investment, and might be misleading 
in some cases, so it was concluded that the first state 
ment should be the most general form of comparing an in- 
vestment, that is, the ratio of profit to investment should 
be the maximum. 

G. J. Ray (D. L. & W.): I think there should be some: 
thing in Conclusion 5 in regard to traffic. Is the com- 
mittee willing to have the word “direction” inserted after 
the word “amount” on the second line, so that it will read, 
“a reasonable assumption of the amount, direction and 
class of traffic,” etc.? 

The President: The committee will accept that sugges- 
tion. 

Mr. Fritch: It seems to me the committee should give 
a definite rule for the length of engine districts in Con- 
clusion 6. 

Chairman Sullivan: That is one of the things that we 
paid as much attention to as any other. We knew it was 
no use to put in the mileage, as the association would 
not agree on proper mileage distance for a sub-division. 

A. S. Baldwin (I. C.): I would suggest the following: 
“That the district shall be sufficiently long to avoid con- 
structive mileage and short enough to enable the maxi- 
mum slow freight train to make the run within the hours 
of service required. 

The President: The committee is willing to accept that 
suggestion. 

F. W. Green (L. & A.): Does Mr. Baldwin’s suggestion 
carry with, it the implication that there is a disposition on 
the part of the railroads: to go the full 16 hours? 

The President: Mr. Baldwin did not include any refer. 
ence to sixteen hours in his suggestion. If there is no 
objection the substitute will be accepted. 

Mr. Fritch: Nothing is said in Conclusions 7 and 8 
about not locating passing sidings on curves. 

Chairman Sullivan: I think possibly that was an over: 
sight. We have in all of our instructions said that sta- 
tions will not be located on curves; in fact, we are not 
doing it where we have a chance, and especially that no 
obstructions shall be placed on the inside of curves. 

Mr. Baldwin: I would think that the gradient “should 
be compensated for a full train length, in either direction, 
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from either end of the siding,’ is excessive. I have had 
experience on long maximum gradients, where it is ex. 
ceedingly difficult to get a curved gradient compensation, 
and it is not necessary to have compensation for the full 
length of the train. There is only a small part of the 
train on the switch and the approach, and a much shorter 
compensation is sufficient than with the full length of the 
train. 

H. R. Safford (G. T.): 
the term “compensation”? 
compensation for curvature. 

Chairman Sullivan: The committee 
suggestion. 

The President: The former suggestion has not yet been 
passed on by the committee, the one in regard to carrying 
the compensation beyond the end of the sidetrack. 

Chairman Sullivan: There is a great deal in what Mr. 
Baldwin states. This, of course, is the ideal condition, if 
you can get your sidetrack on a lower rate of grade, and 
for a full length at either side, say when you pull the 
train in going uphill; it is an ideal condition. Personally, 
however, I don’t know that it is of a great deal of use, be. 
cause when you are building a line at first you will prob. 
ably have your stations ten miles apart, and later you will 
put in sidings; you cannot compensate at one point, and 
you must lower accordingly. 

C. Frank Allen (Mass. Inst. Tech.): As I understand 
the purpose of the committee it is to meet this condition, 
that the train resistance at starting is probably fourteen 
to eighteen pounds per ton. The train resistance after you 
get going is more likely to be five pounds per ton. If 1 
understand the purpose of the committee it is to reach 
that condition and not the curve of the siding or any: 
thing else. 

Chairman Sullivan: That is true, of course, but at the 
same time your engine is more efficient; it can pull a 
greater load. We can start the trains usually on any 
grade, if they have not frozen up; but it is an aid to 
operation. 

Mr. Baldwin: I wish to reiterate that I am not opposed 
to the reduction of the gradient through the sidetrack, but 
I think to make it a full train length, each side of the 
switch is too long, because it is adding a large amount to 
the cost. 

The President: Will Mr. Baldwin accept the words “pre 
ferably for a full train length?” 


Is that not an erroneous use of 
Compensation really refers to 


will accept your 


A. S. Baldwin: Yes. 
Mr. Fritch: That first clause of No. 9 is beyond my 
comprehension. We try to get all the tonnage we can on 


our local freight trains and our fast freight trains, and I 
think it is quite an important element in regard to those 
trains; and also as to passenger trains. There may be a 
case where we have a limit on passenger trains up to the 
time of double headers. 

Mr. Baldwin: I concur with Mr. Fritch on that. An 
essential requirement in the study of that problem is the 
determination of what increase will be had in the rating 
of not only your dead freight trains, but your manifest 
freight and your local freight, and each of these is a prob- 
lem to be considered on its own basis, and I think it 
should not be dismissed with the mere statement that but 
little increase in tonnage can be looked for. I would sug- 
gest that the clause be made to read, “the prospective in- 
crease in tonnage rating for local and fast trains should 
be given careful consideration.” There are times when 
we can get a great deal of benefit in that class of traffic 
by a reduction. 

Chairman Sullivan: I think Mr. Baldwin is probably right 
and justified in his conclusions, because we do give credit 
to the reduction of the ruling gradients. I think that should 
be struck out. It really is not a ruling gradient. It should 
be a reduction of gradients. 

Mr. Baldwin: I have seen occasions where a reduction in 
gradient did not help the manifest freight a particle. Again 
I have seen where you had a steady manifest business, you 
got a proportion of increase in tonnage in the manifest trains, 
the same as in the dead freight, and I have seen where local 
freight trains have handled a large amount of tonnage that 
they did not handle before, and you got a large amount of 
credit in that in figuring the expenses. I think this dis- 
misses the préblem too lightly. 

Chairman Sullivan: Mr. Coburn has written a letter ob- 
jecting to the words “location of station buildings,” and sug- 
gesting stations, meaning to include all buildings and track 
in Conclusion 10, which the committee will accept. 

Mr. Ray: You state in Conclusion 11 that “momentum 
gradients, not exceeding that over which a locomotive loaded 
for the ruling gradient can handle its train in two parts, if 
stalled for any reason in the sag, may be used to reduce 
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construction costs,” and later in the fifth line you say, “should 
be used where economy in construction cost is thereby ef- 
fected.” I think there are exceptions to that rule. Certainly 
it would be a bad thing to do on a railroad where traffic 
is so heavy that you could not have trains cut in two in the 
sag. I suggest that we add to that paragraph the words, “and 
except where traffic is unusually heavy.” I don’t think that 
should be a positive statement. 

Chairman Sullivan: You are objecting to the use of velo- 
city grades at all where traffic is heavy? 

G. J. Ray: No, I say where traffic is heavy you could not 
afford to cut the trains in two at the bottom of the sag. 

Chairman Sullivan: We mean if we are broke in two or 
flagged and stopped there. I am afraid we can’t accept that. 
. That is an economic question that will have to be figured 
out in detail for each position. If you can raise twenty 
feet rather than take a cut five miles long, twenty feet deep, 
or a fill back of that six miles long, twenty feet high, and 
you have double track, which you might have in that kind of 
construction, I fail to comprehend how heavy the traffic 
would be to warrant you in not putting in a momentum grade. 

A. K. Shurtleff: The committee’s report has entirely 
neglected one item of resistance, that is, the resistance over- 
coming acceleration. This may or may not be a large per 
cent of the resistance in some cases. It will be 20 per cent 
of the total resistance overcome between two points, in some 
cases; in other cases it will be only one per cent. I can’t 
see how it is going to compare two lines without taking into 
consideration the acceleration resistance. In this same con- 
clusion there is a repetition of a previous conclusion. They 
are speaking of the formula. If it is as stated, it may be ob- 
tained from the formula as given in the Manual, they can 
do away with the giving of the formula here. 

Chairman Sullivan: Answering Mr. Shurtleff, what he says 
about the formula is true. This is the formula adopted by the 
association. When this was written up by Mr. Dennis, Mr. 
Ramsey and myself it was thought that at that time we 
would make this report take the place of a good deal that 
was in the Manual; there was no idea of taking the credit 
for this formula away from Mr. Begiem and Mr. Shurtleff, 
who had worked on it in previous years. Answering Mr. 
Shurtleff’s question regarding acceleration; acceleration can 
be taken into consideration, if necessary. If you are going 
to run your trains at 25 or 30 m. p. h. you know the velocity 
head; you know that you have spent that much energy to 
get it up to that velocity, but in comparing the minor details 
between the different points, if you go to that refinement, 
you have it for today, but you don’t know how many trains 
you will run tomorrow, how many stops you will make, or 
what the conditions will be; but I think we are safe in as- 
suming that they will be usually about the same on this line 
or that line, the two alternate lines that are under compari- 
son. What we are aiming to get is a value for the resistance 
that we can eliminate, and are not trying so much to find out 
the exact economy of operation or how much coal we are 
using in operating the line in this problem. The committee is 
willing to insert in Conclusion 12, after the first paragraph, 
the following matter: “The above method must be under- 
stood to not take into account the resistance due to accelerat- 
ing trains. This may or may not be a considerable part of 
the total resistance, depending on the rate of grades and the 
distance between stops.” 

We are also agreeable to changing the next to the last 
sentence in Conclusion 12 to read as follows: “In comparing 
different locations, the resistance under average conditions 
should be used.” 

Mr. Churchill: I want to ask one or two questions in order 
to bring out some information. The committee reports that 
they have assumed $200 a mile per year as a saving in 
eliminating distance. I do not see how they could get such a 
low figure as that. I believe when everything is taken into 
account we shall have to assume a minimum of not less 
than $600. The most recent case I had to do with in estimat- 
ing these costs was in the study of the practicability of the 
electrification of a certain district. We got nowhere until we 
took the logs of every engine, the time consumed and the 
stoppages on every portion of the 30 miles. To my mind 
that is the only way to get at anything like true results. On 
page 116 of the report the statement is made with regard to 
the effect of minor details on operating expenses, that noth- 
ing is known, particularly, about what the effect of curva- 
ture is. I obtained from the Pennsylvania Lines West quite 
a long time ago some figures on actual results secured on 
wear of rail on curves, and turning these figures around in 
this form, after having added some information obtained on 
our own road, it is like this—if the life of the rail on the 
straight track is taken at 1.00, on a two degree curve it will 
be 0.90; on a two degree to four degree curve, 0.71; on a four 
degree to six degree curve, 0.66; on a six degree curve, 0.56; 
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on a nine degree curve 0.33. There is a basis for determining 
what you can contribute to the rail wear on different degrees 
of curvature on the same kind of study. I will send this 
data to the committee. 


THE “SUPERIOR” RAIL BENDER 


A rail bender which combines in one device the right and 
left hand tools commonly used for bending ‘rails has recently 
been placed on the market by the Track Specialties Company, 
New York, and is in use on several roads. The construction 
of this bender is clearly shown in the accompanying illustra- 
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A Reversible Rail Bender. 


tion, the principal features being the reversible yoke and the 
swivel collar through which the screw passes, serving to 
keep the screw always in a perpendicular position to the 
rail, thus eliminating the possibility of fracturing the casting. 





THE NICK-AND-BREAK TEST 


The recent order for 35,000 tons of rails placed by the 
Illinois Central with the Algoma Steel Company, with speci- 
fications covering the nick-and-break test for every ingot has 
created a great deal of interest in this test. Although this 
is included in the rail specifications of the American Rail- 
way Engineering Association, many railway men are un- 
familiar with its requirements. For this reason the ‘ollow- 
ing is an abstract of this portion of the specifications, as 
included in this order: 

DESTRUCTION DROP TESTS 


(a.) The test pieces from heats which have been ac- 
cepted under the drop test requirements, and also the crop 
end representing the tops of all other “A” rails in each heat 
shall be nicked and broken. If the fracture shows no interior 
defect, all the rails of the ingot represented by such “A” 
rail end shall be accepted, but if the fracture shows interior 
defect the “A” rail of each ingot shall be rejected, and a 
test piece cut from the bottom end of this “A” rail. This 
piece shall be nicked and broken and if its fracture shows no 
interior defect, the “B” rail and the remaining rails of that 
ingot shall be accepted, but if it shows interior defect the 
“B” rail shall be rejected, and a test piece cut from its 
bottom end to be similarly tested for the rejection or ac- 
ceptance of the “C” rail, and so throughout the rails of any 
one ingot as far as necessary to get sound steel. 

(b.) The words “Interior Defect” shall be interpreted to 
mean seams, pipes, laminations, cavities, cinder or inter- 
posed foreign matter, or a distinctly bright or fine grained 
center evidencing segregation. 





C. W. KOUNS HERE 


C. W. Kouns, general manager of the Atchison, Topeka 
& Santa Fe, Topeka, Kan., spent yesterday afternoon at 
the convention and the Coliseum exhibits. 








Operating Results of Steam Railroad Electrification 


A Resume of the Present Status of This Development from 






the Standpoint of the Engineering and Operating Officers 


A large number of the members of the American Railway 
Engineering Association attended the meeting of the Western 
Society of Engineers last evening. The subject “Operating 
Results of the Electrification of Steam Railroads,” was 
selected with special reference to this convention, and the 
papers and discussion were confined to features of interest 
to the steam railroad engineering and operating officers, to 
the exclusion of the somewhat technical details more com- 
monly discussed. The rooms were crowded, the meeting 
being one of the largest in the point of attendance in the 
history of the society. George Gibbs, consulting engineer 
of the Pennsylvania and the Norfolk & Western, and Edwin 
B. Katte, chief engineer, electric traction, New York Central, 
spoke and papers prepared by W. S. Murray, consulting en- 
gineer of the New York, New Haven & Hartford, and C. A. 
Goodnow, assistant to president, Chicago, Milwaukee & St. 
Paul, were also read, the latter two gentlemen being unable to 
be present. An abstract of the papers and discussions fol- 
lows: 


RESULTS SECURED ON THE NEW YORK 
CENTRAL 


By EDWIN B. KATTE, 


Chief Engineer Electric Traction, New York Central; New 
York, 


The most interesting thing about electrification to railroad 
men at the present time is the first cost, and here the 
comparison with steam operation is most unfavorable. For 


that a direct comparison between the former steam and the 
present electric operation is impossible. However, some 
general comparisons can be made, based upon rather broad 
assumptions. 

The average cost per locomotive mile, derived from a large 
number of records of steam locomotives in all classes of serv- 
ice, has been found to be about 26 cents, including fuel and 
supplies, maintenance, repairs and engine house expenses. 
A similar figure for electric locomotives operating in and 
about New York City can be shown to be about 21 cents, 
but when fixed charges are added the comparison becomes 
30 cents for steam locomotives and about 60 cents per mile 
for electric locomotives. This comparison is only approxi- 
mate and open to criticism, because of the fact that con- 
ditions in New York permit but an average of 85 miles per 
day for electric locomotives, while the steam locomotives 
are averaging about 150 miles per day. Further, many 
assumptions, too numerous to describe in this brief discus- 
sion, were necessarily made which would preclude the ac- 
ceptance of these figures as a direct comparison of facts, 
but are sufficiently accurate to indicate the tendency. 

The electric locomotive service in New York and vicinity 
includes switching in yards and terminals, hauling shop 
trains about six miles, and a main line express service on 
one division of 34 miles and another division of 24 miles. 
The average cost for maintenance, including inspection, re- 
pairs, renewals, cleaning and painting, varies from month 
to month, but the average, covering a period of eight years, is 
not far from 3% cents per mile. The maintenance during 
the past year has been about 414 cents per mile. The in- 
crease was caused by the renewal in one year of driving 
wheel tires on the first 35 locomotives purchased. 

The suburban service in the vicinity of New York City 
is handled by multiple unit trains, consisting of from two 
to eleven cars, with trailers used in the proportion of two. 
































Modern Electric Locomotive of the New York Central. 


example, a modern steam locomotive costs about $25,000, and 
an electric locomotive of the same capacity costs, say, $45,000. 
That is not all. The cost of the power station, transmission 
lines, substations and working conductors must be added, 
which will bring the equivalent cost up to about $110,000, 
more or less, depending upon the system adopted and the 
character of the service. Hence, there should be a large 
saving in operating costs to cover the increased fixed 
charges, or there must be some other good reason for in- 
curring the additional expense. 

The New York Central electrified its lines into Grand 
Central Terminal because it had a bad four-track tunnel 
condition to deal with at the most congested point of traffic. 
After electrification was decided upon, a very comprehensive 
scheme of improvements followed, which has cost in all 
something like $120,000,000, resulting in radical changes in 
the movement and operation of trains. It is for this reason 


motor cars to one trailer on trains having easy schedules. 
Maintenance, including mechanical and electrical repairs, 
inspection, renewals, painting, etc., excluding only sweeping 
and window cleaning, has averaged somewhat less than 2 
cents per car-mile. 

The working conductor used by the New York Central 
is a special type of underrunning third rail, and is believed 
to afford greater protection from accidental contact than 
any other third rail. Its chief characteristics are, first, 4 
wooden sheath enclosing the live third rail, except at 
the bottom or contact surface, and second, an insulated 
support, so hung as to afford flexibility to prevent strains 
due to the up and down movement of the supporting ties 
under traffic. The cost of maintaining this protected third 
rail is naturally higher than for the usual type of third 
rail, and the large amount of construction work in progress 
adjacent to the third rail has increased the maintenance 
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cost above normal conditions. The average cost has been 
about $26 per mile, per month, on the main line and $40 
for yards and terminals, including track bonding and cable 
connections, both positive and negative. 

The cost of maintaining the New York Central Railroad’s 
cable system can be of little comparative value, because 
of the great diversity of its character to meet unusual local 
conditions. Lead-covered, paper-insulated cables are used in 
underground tile ducts. Steel-wrapped, varnished-cambric 
cables are used in iron pipes on the Park Avenue viaduct; 
armored, lead-covered, rubber-insulated cables are laid under 
the Harlem river, while bare copper, aerial cables, supported 
on steel poles, are used in the outlying and less congested 
districts. However, as a general statement, it may be said 
that the cost of maintaining the three-phase A. C. lines is 
about $8 per circuit mile per month, and the direct current 
cables cost about $13 per cable mile. 

The cost of electric current varies considerably with the 
prices paid for coal, which in New York average from $2.50 


Cents. Miles. 
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Operating and Maintenance Cost of Electric Locomotives and 
Multiple-Unit Cars. Also Average Miles Per Month 
Per Electric Locomotive and Multiple-Unit 
Car on the New York Central. 


to $3 per short ton. Also the fact should be noted that 
power stations in the vicinity of New York City are operated 
on three 8-hour shifts in place of the more common 12-hour 
shifts. Eleven thousand volt, three-phase, 25-cycle current 
measured at the busbars of the Port Morris power station 
averages between 0.45 of a cent and 0.50 cent per kilowatt 
hour for operating labor and materials. When fixed charges 
are added, the cost averages about 0.75 cent. The trans- 
mission of current to the substations, transforming in sub- 
stations, the loss in the working conductor system, and 
adding all fixed charges will bring the average total cost 
of current delivered to the shoes of equipment, to about 
1.75 cents per kilowatt hour. 

As a measure of the reliability of electric equipment, a 
comparison of the locomotive or car miles per detention is 
preferable to a comparison of the miles per minute deten- 
tion, since the former excludes delays to following trains 
and other causes of delay in no way contributed to by the 
equipment. During the year 1914 the average locomotive 
miles per detention was 22,000, while the multiple-unit cars 
averaged 51,000 miles per detention. The train-minute de- 
lays due to electric power troubles totaled 840 minutes for 
the year. The aerial lines contributed most largely, namely, 
535 train-minutes; the third rail caused 244 minutes’ delay, 
substations 25 minutes, and the power stations have never 
afi a minute’s delay during their eight years of opera- 
ion. 

The electric locomotive shown in the illustration is the 
latest type used by the New York Central in express pas- 
Senger service. It has a speed of 60 miles per hour when 
drawing a 1,200-ton train. All axles are equipped with mo- 
tors, each having a continuous capacity of 250 h. p., or 330 
h. p..on the one-hour rating, that is, 2,640 h. p. total. The 
locomotive is equipped with an oil-fired, flash type boiler 
having a capacity of 2,000 lb. of water per hour for heating 
through trains. The complete weight of the locomotive is 
132 tons, all of which is carried on the drivers, thus giving 
a drawbar pull of 66,000 lb., assuming 25 per cent adhesion. 
The multiple-unit cars are of all-steel construction, 60 ft. 
long over buffers and weigh about 57 tons. . They seat 64 
passengers each. There is one motor truck under each 
motor car, having two motors of 200 h. p. each, The maxi- 
mum speed of the train is 54 miles per hour. 


RAILWAY AGE GAZETTE 











549 


THE ADVANCE OF ELECTRIFICATION 


By W. S. MURRAY, 


Consulting Engineer, New York, New Haven & Hartford; 
New Haven, Conn. 


We are rapidly putting far behind us the days when the 
attitude of railroads was to sit by and watch some one or 
two other railroads experiment with electricity as a motive 
power. Indifferent interest has given way to the realization 
that these pioneer roads who have been using this new 
power in every form of railroad movement have developed 
a fund of data which entitles electrification to more than 
passing interest, and requires that the other roads be keenly 
alive to the possibilities it may hold out in the matter of 
betterments to their own property. 

That a thing of any character has the right to live and 
improve is based entirely on whether it is founded on cor- 
rect principles. In the early days, when electrical move- 
ment was first introduced on heavy traction railroads, theory 
was strong and practice severely limited. The guiding prin- 
ciple upon which electrical men based their opinions that 
electrification had its proper place in the economic world 
was that by its use certain savings could be effected that 
would justfy the investment necessary to secure it. There 
was entirely outside of this, but indirectly an economic 
factor, the advantage accruing to the passenger in the form 
of a clean ride. 

While I have, of course, been keenly interested in elec- 
trification that has been applied to other railroads, naturally 
the past 10 years’ association with the New Haven work, 
during which time over $15,000,000 have been expended in 
this department of betterment, has brought the real elements 
of its progress within very close range. 

In June, 1914, the first New York, New Haven & Hart- 
ford passenger train was operated from Grand Central Sta- 
tion to New Haven over a four-track electrified route of 73 
miles in length. Between New York and New Haven, meas- 
ured upon a single track basis, there are some 500 miles 
of electrified line, of which 184 are included in yards and 
sidings. On these tracks to-day, every class of passenger, 
freight and switching movement is made, and electrical 
statistics are kept of all power house, line or equipment 
failures, a reference to them suggesting the features of 
electrical operation that requires first attention for the bet- 
terment of service. 

A feature of electrification which at present is the most 
appealing to one who has given the subject some consid- 
eration, is in the matter of freight and switching movements. 
Since 1907 the New Haven road has been operating its regular 
100 per cent electric passenger service between Stamford and 


' New York. But recently, experience with regards to electric 


movement in switching and classification yards, and more re- 
cently that with regard to freight movement on main line 
track, has indeed been a revelation in the possibilities of 
heavy electrical traction. For example, during the month 
of January past, on the New Haven over 40,000,000 ton-miles 
trailing load were handled by electric locomotives, this total 
tonnage being made up of fast, slow and local freight move- 
ment. Wattmeters are installed on all of the electric engines 
to register the kilowatt hours of consumption. Records of 
these wattmeters indicate that fast freights require about 
34 k. w. hours per train mile; slow freights about 60 k. w 
hours per train mile; local freights about 36 k. w. hours 
per train mile, these figures being for trains varying in 
tonnage from 1,000 to 3,000 tons. 

Of interest also are the kilowatt hours per 1,000 ton-miles 
of trailing load. For fast freight the kilowatt hours per 
1,000 ton-miles are about 30; for slow freight 30; and for 
local freight 85. I mention these figures only to illustrate 
this new and vast sum of information that is daily coming 
to us. The “watt hour constants” are of necessity average 
figures, made up of trains having varying weights and 
schedules, and yet the records from which they are taken 
admit of instant segregation into any class of service for 
which a constant is desired. The question that might be 
as.ed in looking at these constants is: What do they sig- 
nify? And the answer is brief. An electrical ton-mile as 
against a steam ton-mile reduces the coal pile in a ratio 
of 1:2. 

While our present freight movement by electricity on the 
main line is to-day limited both on account of the general 
depression in business, together with the fact that a. full 
complement of electric freight locomotives is not yet at 
hanu, there is no question in my mind but that the greatest 
returns to be secured by electrification will be through freight 
movement. While in the past we have appreciated the 
economies to be secured through electrification, by virtue 

















































































of the lesser expenditures required in fuel and maintenance 
of electric engines as against steam, there is fast coming 
to the front what might be called a more visualized economy 
in the reduction of expenses by effective savings in train 
miles. 

Illustrative of the economic value of a “kilowatt hour” 
in its application to an electrification system, I quote from 
a part o£ a recent letter which had reference to the utiliza- 
tion of some 4,500 k. w. of demand in connection with its 
application to the eastern section of our electrification zone. 
I would particularly draw your attention to the item of 
$49,275, which has reference to the economies to be gained 
by the double heading of freight trains operated between 
Harlem River and New Haven. This economy, and its auto- 
matic complement, the increase of track capacity, are the 
phases of electrification that are striking deep into the 
consideration of the steam operating railroad man. 

“(1) The extension of the station contemplates, as you 
know, supplying a maximum single-phase demand of approxi- 
mately 4,500 k. w. This amount of power, measured by 
train units, would permit the operation of 12 additional 
daily trains in fast freight service of average tonnage or 
its equivalent in any other class of service between Harlem 
River and New Haven. 

“(2) The number of kilowatt hours which would be con- 
sumed by the above 12 trains would be 17,500 k. w. h. an- 
nually, and, upon a coal ratio of 1 to 2 in electric and steam 
service and a basis of 3 lb. per kilowatt hour and $3 per 
ton, an annual saving to the railroad company of $78,750 
is indicated. 

“(3) Further translating the above movement into engine 
miles, our log sheet records indicate that the number of 
engine miles required for the above movement would be 990, 
which, multiplied by the difference in cost of engine repairs 
at five cents per engine mile, effects an annual saving of 
>18,250. 

“(4) The transfer of 12 daily trains from steam to electric 
service will permit a further extension of our present prac- 
tice of ‘double heading’ trains in electric service, thus saving 
450 daily train miles, which, as shown by our log sheet, 
will secure an annual reduction in train wages of 30 cents 
per train mile, corresponding to an annual reduction of 
$49,275. 

“(5) A supply of approximately 3,000 k. w. (average) to 
the New Haven end of the line will effect a further saving of 
$16,500 in transmission losses, as compared with the 
transmission losses of the same amount of power from Cos 
Cob Station, the above savings being based upon the con- 
servative cost of 5 miles per k. w. h. In explanation of the 
apparently large value of the saving in transmission losses 
to be effected by this small installation, it will be evident 
that its value is a maximum when applied at the extreme 
end of the transmission system. 

“(6) No tangible values can be assigned for the very im- 
portant effect upon the regulation in line voltage at New 
Haven, which will be reflected in the cost and efficiency of 
operation in many ways. 

“(7) The summary of the total savings as above which 
will be effected is as follows: 


en a ee eee $78,750 
RIND CUNT a Sa icin one n.0'bo bi0'o's 0 ome 18,250 
Engine and train wages............. 49,275 
Transmission losses ................ 16,500 

$162,775” 


If any criticism can be placed with regard to the matter 
of freight movement by electricity, I would say it would be 
in the matter of speed. The electric freight locomotives of 
the New York, New Haven & Hartford were built on specifi- 
cations that permitted them to operate 1,500-ton trains on 
level track at 35 miles per hour. While the speed element, 
in as far as the New Haven service is concerned, may be 
entirely justified, due to the very large ratio of passenger 
to its total service, thus permitting the freight trains to 
clear more promptly for passenger traffic, I would say that 
where the ratio of passenger service is less, the speed ele- 
ment for equal horsepower could be more valuably thrown 
into traction. For example, the New Haven locomotives 
have drawbar pull characteristics that permit the operation 
of 3,000-ton trains by double-heading. If these engines were 
reduced in speed by 35 per cent and their traction increased 
by the same percentage, 4,000 tons would be the resulting 
double-header trailing load, which in turn would effect a 
large saving in train miles, were these engines to be oper- 
ated on a property less subject to passenger movement. 

Much valuable information has been developed in the past 
two years in connection with the handling of classification 
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and switching yards by electric motive power. An idea ag 
to the reliability of this class of service may be gained in 
saying that in 1,000,000 electric switch engine miles there 
has been but one failure. The New Haven property includes 
in it two large switching yards; the Oak Point yard, contain- 
ing 35 miles of track, and the Harlem River yard, 25 miles, 
The introduction of the electric engine in these yards hag 
increased the speed of the yards very greatly, and, as nearly 
as I can gather from the yardmasters, this increase of speed 
has been secured with a ratio of electric engines to steam 
engines replaced varying between 4 to 6 and 6 to 10. 

Electricity in trunk line territory is now on a plane of 
consideration entirely different from the earlier days, when 
it was new, untried, and problematical. The future will 
see its agency playing a most important part in railroad 
competition. 

It would seem very inappropriate, with so good an oppor- 
tunity as this, not to say a word or two as to “system.” 
I am frankly willing to admit that I am a firm believer in 
the single-phase system for trunk lines, the governing ele- 
ment in which, from an electrical standpoint, has been the 
transmission system. In a rigorous determination to adhere 
to this principle as correct for such a field it has not been 
to gainsay the application of direct current in the territory 
where it rightly belongs, namely, where the governing ele- 
ment has been (mass trains under acceleration and braking 
in close headway) in translation. As a citation of the two 
examples, I would offer: (1) The electrification from New 
York to New Haven, and (2) the electrification of the New 
York subways. 

In closing my address I would speak of two things which 
to my mind are most pertinent to the advance and successful 
utilization of electricity in the field of heavy traction. The 
first is with reference to the mercury arc rectifier, and the 
second is in regard to the effect of electrical administration 
on the railroads electrifying. 

With reference to the mercury arc rectifier, I feel sure 
that it will be of interest to state that a car has been in 
commercial operation on the New Haven road taking power 
from the 11,000-volt overhead contact system, and convert- 
ing it into direct current for application to its propulsion 
motors. This car has been giving a most successful service, 
and the problem of the production and maintenance of the 
vacuum tube, through the agency of which the alternating 
current is converted into direct current, has been electrically 
and commercially solved. What are the possibilities accru- 
ing from such a result? This can be epitomized in the state- 
ment that if the economies in the transmission system of 
the single-phase system justified the utilization of a heavier 
and less efficient motive power, to-day we are in a position 
not only to secure the economies gained in this transmis: 
sion, but operate beneath the contact wires of such a system 
the more efficient and lighter direct current apparatus. As 
a concrete and practical application of this result, the present 
alternating current motive power now in use on the New 
Haven will be increased 25 per cent, by the application of 
the rectifier, and will also permit it to enjoy simultaneously 
transmission and motive power facilities of the highest order 
of efficiency. 

With regard to administration, past experience with the 
enginering, construction and operation of a trunk line prop- 
erty of the character of the New Haven road has indicated 
forcibly the necessity of a very complete understanding of | 
the difference between the operation of a steam and an 
electric property. In my judgment there will be no necessity 
for any general change in the administration or organization 
at present observed in steam operated properties to effect 
proper electric operation, but the fact should be impressed 
upon the minds of higher officials in the steam roads using 
or contemplating using this new mode of electric power that 
the methods pursued in producing a ton-mile of any character, 
passenger, freight or switching upon a steam basis must 
be abandoned when the drawbar pull comes from electricity. 
The error of holding a steam master mechanic responsible 
for an electric engine mile of any character is patent and 
the error is equally patent of holding a steam railroad shop- 
man responsible for the maintenance and repairs of electric 
engines. Like electric power houses and transmission lines 
requiring the proper electrical talent the electro-mechanics 
inside and outside of the shop are essentially necessary to 
the success of proper maintenance and inspection of electric 
motive power. Such an arrangement does not change, but 
merely affects the splendid railroad organization and admin- 
istration that has come down to us. A successful operating 
result after electrification has been applied is entirely de- 
pendent on a clear understanding and observation of this 
real difference between steam and electrical operation. 
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ELECTRIFICATION WORK ON THE MILWAUKEE 


By C. A. GOODNOW, 
Assistant to the President, Chicago, Milwaukee & St. Paul. 


The Chicago, Milwaukee & St. Paul is now engaged in the 
electrification of that portion of its main line to the Pacific 
coast between Harlowton, Mont., and Avery, Ida., a distance 
of 440 miles. This project is of special interest because: 
(1) it provides for the electrification of four entire engine 
districts, and (2) this work is being done to effect economies 
jn operation on a single-track line of moderate traffic and 
not to overcome congestion on a busy line now working to 
its capacity or to eliminate the smoke nuisance. 

Between Harlowton and Avery this line crosses three moun- 
tain ranges, the Belt mountains at an elevation of 5,768 ft., 
the Rocky mountains at an elevation of 6,350 ft., and the 
Bitter Root mountains at an elevation of 4,200 ft. There 
are several tunnels, the longest of which is the St. Paul Pass 
tunnel at the summit of the Bitter Root mountains, 9,000 ft. 
long. The maximum grade westbound is 2 per cent for 20.8 
miles on the eastern slope of the Rocky mountains, while 
the maximum grade eastbound is 1.7 per cent for 24 miles 
approaching the St. Paul Pass tunnel. The hardest problem 
of this nature, however, is presented by the continuous 1 
per cent grade for 44 miles ascending the western slope 
of the Belt mountains, involving as it does the necessity 
for special precautions to avoid overheating the motors while 
working at their maximum capacities for this long period 
of time. 

Besides the yards at Harlowton and Avery, intermediate 

terminals are now located at Three Forks, Deer Lodge and 
Alberton. These terminals are all small and with the ex- 
ception of Butte and Missoula, there are no towns of any 
importance within these limits. There is therefore prac- 
tically no breaking up of trains as all traffic is through busi- 
ness. Including these yards and side tracks about 650 miles 
of track will be electrified. 
_ Power will be purchased from the Montana Power Com- 
pany. Owing to the ample supply of water power available 
and the low cost of construction, the unusually low contract 
rate of $0.00536 per kilowatt hour has been secured. By 
contracting for its power the railroad thus avoids expending 
directly the large amount required for the construction of 
power plants, To minimize peak loads it is probable that the 
duties of the train and power despatchers will be combined. 
In this way the spacing of trains can be best arranged to 
keep the peak loads down to the minimum. With the traffic 
existing on this line it is expected that this can be done 
without serious interference with the operation of freight 
trains. 

To minimize the dangers of interruptions to the delivery 
of power a tie-in transmission system is being built by the 
railway to permit feeding each substation from two directions 
and from two or more sources of power. The transmission 
line is being constructed with wooden poles, will operate at 
100,000 volts and in most cases will follow the right-of-way. 

The Montana Power Company will deliver energy to the 
line at seven points between Harlowton and Avery. On the 
engine district between Three Forks and Deer Lodge, on 
which work is now under way, three substations are being 
built to convert the 100,000-volt, 60-cycle, 3-phase alternating 
current to 3,000 volts direct current. This is the first direct 
current installation using as high a potential as 3,000 volts 
and was adopted after observing the results secured with 
the 2,400-volt, direct current installation of the Butte, Ana- 
conda & Pacific, which parallels the ine of the St. Paul for 
a short distance west of Butte. 

The trolley construction is of the catenary type with two 
4/0 trolley wires flexibly suspended from a steel catenary 
and supported on wooden poles with brackets on tangents 
and flat curves and cross spans on the sharper curves and 
in yards. The twin-conductor trolley consisting of two 4/0 
wires suspended side by side from the same catenary by in- 
dependent hangers alternately connected to each trolley 
wire. This permits the collection of very heavy current by 
reason of the twin contacts of the pantograph with the two 
trolley wires. 

Contracts were let last year for nine freight and three 
passenger locomotives for use on the first engine district, 
while nine additional locomotives were ordered early this 
month for use on the second engine division from Three 
Forks to Harlowton. The passenger locomotives are designed 
to haul 800-ton passenger trains at a speed of 60 miles per 
hour on the level or 35 miles per hour on a 1 per cent. grade 
and will be equipped with oil-fired steam-heating outfits for 
heating the train. The freight locomotives are designed 
to haul a 2,500-ton train on'‘all grades up to 1 per cent. at a 
Speed of approximately 16 miles per hour. This same train 
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load will be carried unbroken over the 1.7 and 2 per cent. 
grades with the help of a second similar locomotive acting 
as a pusher. At the summits of the grades, provision is 
being made to run the pusher locomotive around the train and 
coupling it to the head end to assist in the electric braking 
on the descending slopes. In addition to providing the 
greatest safety in operation, this will also enable a consid- 
erable amount of energy to be returned to the trolley for the 
assistance of other trains and reduction in the power Dill. 
The electric locomotives will have sufficient electric braking 
capacities to hold the entire train on the down grade, having 
the air brake equipment for use in emergencies or when 
stopping the train. 

At the present time work is being actively pushed on 
the engine district between Three Forks and Avery, 113 
miles, crossing the summit of the Rocky mountains, and it 
is expected that this will be ready for operation next Octo- 
ber. Work is now also being started on the engine district 
from Three Forks east to Harlowton and it is planned to 
start work on an additional district each year until all four 
are completed. The contract with the electrical company 
provides that the entire 440 miles be in electric operation 
by Jan. 1, 1918. 

Several important economies are expected from the elec- 
trification of this line. In the first place this is the first 
time an entire engine district has been electrified, permitting 
the complete substitution of electric for steam locomotives 
between the terminals. In other installations throughout the 
country only a portion of a division has been electrified re- 
sulting simply in a shortening of the steam-operated engine 
district. With the present schedules enforced with train 
employees this has not enabled the savings to be secured 
which will result from the operation of the entire engine 
district by electricity. Furthermore, with the electrification 
of four adjoining engine districts, it is planned to change 
locomotives only at the second terminal or at Deer Lodge. 
The crews will be changed at the intermediate terminals, 
Three Forks and Alberton, but there will not be the delay 
incident to the present methods of operation, It will be pos- 
sible to abandon these intermediate terminals with the ex- 
ception of a small amount of trackage on which to set out 
bad order cars, hot boxes, etc. It is also expected that with 
the low contract price for power which has been secured, 
a considerable saving will be made over the amount now 
expended for fuel. From these and other savings expected, 
it is anticipated that this expenditure will yield a very at- 
tractive return on the investment. If this is realized it is 
possible that electrification may be extended from Avery 
across the Cascade mountains to Seattle and Tacoma, a total 
distance from Harlowton of 850 miles, but not, however, 
in the near future. 


ELECTRIFICATION WORK ON THE NORFOLK 
& WESTERN AND, PENNSYLVANIA 
RAILROADS 


By GEORGE GIBBS, 
Consulting Engineer, Norfolk & Western and Pennsylvania. 


The Norfolk & Western is an important trunk line with a 
large and diversified business. Especially important is its 
growing business in coal, both east and westbound. LEast- 
bound from the summit of the Allegheny Mountains to tide- 
water, a distance of 375 miles, is the part of the road that 
we are especially interested in in connection with electrical 
equipment. The grade selected for electric traction is known 
as the Elkhorn grade in the Pocahontas coal region. The 
tonnage on the road is very heavy, and has doubled during the 
past four years. It amounts now to an average of 40,000 tons 
a day and has exceeded 60,000 tons. This produces a favor- 
able condition for electric traction, as density of traffic has an 
important bearing on economies. 

Another important consideration in the decision to elec- 
trify is the fact that the section selected is a gathering 
division, starting at Bluefield west of the Allegheny sum- 
mit and includes about 30 miles of heavy grade along the 
western slope, including practically the entire gathering divi- 
sion for that particular Pocahontas field. This means that 
the division now is operated as a switching and gathering 
division by segregated class of power. Starting from Vivian 
eastbound, there are about 5.5 miles of one per cent grade. 
Then another 5.5 miles of 1.5 per cent grade, and then about 
4 miles of 2 per cent grade, to the Elkhorn tunnel. Beyond 
the tunnel one descends a 2.5 per cent grade for about a 
mile and then encounters a 0.4 per cent ascending grade for 
about 9.5 miles. Finally there are 4 miles of 1.3 per cent 
grade into Bluefield where the Classification yard is located. 

The trains over these heavy grades are hauled by Mallet 
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engines, three engines being required to haul the train at 
a speed of 7 or 8 miles an hour over the division. In 
the Elkhorn tunnel this speed is reduced to about 6 miles 
per hour. 

The tunnel is of limited cross-section and difficulties with 
smoke have, therefore, been intensified. The tunnel has been 
equipped with Mr. Churchill’s method of ventilation, which 
consists of an annular nozzle through which air is blown 
into the portal of the tunnel at a speed slightly greater than 
the speed of the train—7 miles an hour for a train running 6 
miles an hour. Naturally, the fact that the tunnel is on a 
heavy grade and the space limited, and that it is a single 
track tunnel, makes it the neck of the bottle for the entire 
movement. 

That line is a very crooked one, about 60 per cent of the 
entire division being curved with maximum curves running 
up to 12 degrees on the main line, and 16 degrees on the 
sidings. While the weight of the trains is 3250 tons now with 
Mallet service, the weight is cut down in winter time to as 
low as 2,900 tons in order to get the trains over the division. 

A decision was arrived at about two years ago to electrify, 
and the matter was put in the hands of myself and partner 
as consulting engineers of the company to carry it out. It 
was apparent, in going over the line, which goes through a 
narrow valley, that it would be impossible to use a third- 
rail system, and that it was necessary to use some overhead 
system. That narrowed the problem to a consideration of 
the high voltage direct current and the high voltage single- 
phase system. A further analysis of the cost and other ad- 
vantages of the latter system, resulted in the adoption of 
the single-phase system. That was of especial importance 
on account of the enormous power which we were required 
to apply to each train, meaning that the amount of current 
to be collected would be great at low voltage, and therefore that 
it was desirable to keep it down as low as possible by adopt- 
ing the highest possible voltage. 

In adopting this system a number of novel features were 
introduced especially in the type of locomotive. We bring 
the single-phase power to the locomotive, convert it into three- 
phase power and use it in three-phase motors. By this ar- 
rangement we obtained the advantage of a single overhead 
conductor, which advantage is great in complicated yards and 
on crooked lines. The three-phase motor is not adapted to 
other classes of railway service. It is essentially a one or 
two-speed motor. It is not suitable for main line service re- 
quiring very little speed, but it is eminently suitable for 
tonnage work on heavy grades, as it is a rugged type of 
electric motor. Without commutator and having character- 
istics we have not been able to obtain in direct single-phase 
motors. 

When I say that it has one or two speeds, I mean that 
the speed of the train will be maintained, irrespective of the 
load and the grade at any speed at which the motors are set. 
If on going down grade the speed is exceeded by coasting, the 
train pushing the locomotive, the motors automatically return 
the current to the line at normal voltage and may be used 
in propelling trains up grade if there are any trains to pro- 
pel. If there should be none there it is sent through steel 
combs which dip in the water and spill it over in the water. 

For this service we had built and provided 12 locomo- 
tives, besides having three-phase motors that have some novel 
mechanical characteristics. Each locomotive is equipped 
with eight three-phase motors, arranged with four 8 and 4 
pole combinations, to produce 14 and 28 miles per hour, re- 
spectively. The total length of the locomotive is 105 ft. 
over all and the diameter of the driving wheels 62 in. The 
Norfolk & Western locomotives weigh a total of 270 tons 
apiece, with 220 tons on the drivers. The drawbar-pull varies 
from 114,000 Ibs. during acceleration at the 14-mile per hour 
speed, to 86,000 lbs. when operating at this speed uniformly 
on a one per cent grade, but on a recent test a locomotive 
developed a tractive effort in excess of 170,000 lbs., indicating, 
however, a coefficient of adhesion which cannot be assumed in 
practice. The maximum guaranteed accelerating tractive 
effort for a locomotive is 133,000 lbs, At the present time 
about half of this section of the road, including the entire 
heavy grade division, has been operating for about a month, 
and the experience we have thus far encountered indicates 
that our anticipations are to be realized in obtaining a re- 
markably successful installation. The trains accelerate 
promptly and without jerking on the heavy grades. On the 
0.4 per cent grades we obtain a speed of 32 miles per hour 
with a 5,200-ton train behind the engine. On a 2.5 per cent 
down grade we are able to hold the trains at a speed not to 
exceed 14 miles an hour. As soon as the speed exceeds the 


14-mile limit the current drops to zero, then mounts up in the 
opposite direction, and we return automatically to the line 
an amount of current probably in excess of 2,000 kw. 
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The acceleration of these heavy trains, as regards the 
amount of power required, is impressive. Our preliminary 
tests indicate a development of 11,000 hp. on one train dur- 
ing the acceleration period, and 8,000 hp. when running at 
uniform speed. I believe these figures are in excess of any 
amount of power delivered on steam locomotive trains any. 
where in the world. 

[This Norfolk & Western project will be described in detail] 
in an early issue of the Railway Age Gazette. Mr. Gibbs 
concluded with a brief description of the electrification of the 
Pennsylvania main line between Broad St. Station, Philadel- 
phia and Paoli, a distance of 20 miles. Only the suburban 
traffic will be operated electrically. This installation wag 
decided upon solely to afford temporary relief for the conges.- 
tion at Broad St. Station and it is not expected that it will 
yield any financial return on the increased investment. This 
project was described in detail in the Railway Age Gazette, 
June 5, 1914, page 1243.] 


Discussion. 


Chas. S. Churchill, assistant to the president, Norfolk & 
Western, presented the following details of the studies which 
prompted the electrification of the Elkhorn grade. 

The Norfolk & Western started its investigation in 1905. 
The first reports were not favorable, but later studies showed 
a saving in coal consumption and an increase in capacity 
and in safety of operation of the line. A log record of all 
freight trains on the 30-mile district under consideration was 
kept for a considerable time, all locomotive repairs and other 
costs being detailed. With three Mallet locomotives pulling 
a tonnage train on a two per cent grade there are of neces- 
sity numerous delays limiting the steam locomotives to one 
trip a day. On the other hand, the electric engines can 
make two or three trips so that 33 electric locomotives are 
replacing 11 steam locomotives. The statement that the 
electrified line carries 60,000 tons per day is an indication 
that no lighter traffic would justify the expenditure. 

J. ©. Mock, electrical engineer, Detroit River Terminal, 
stated the general conditions under which the Michigan Cen- 
tral tunnel under the Detroit river is being successfully op- 
erated by electric power. This is strictly a terminal service 
between Detroit and Windsor, the trip for freight trains be- 
ing about 4 miles and for passenger trains about 3 miles. 
The grades on the tunnel approaches are 2 per cent in one 
direction and 1% per cent in the other, necessitating two 
electric engines on the head end of passenger trains and 
two on the front and one on the rear of tonnage freight trains. 
The first locomotives weighed 100 tons, but the latest order 
was for 120-ton units, the additional weight being required 
for the heavier passenger trains which had increased from 
600-800 tons to 1,000 tons and more. The electric service now 
covers about 1,300 cars per day, including about 100 passenger 
cars, the total tonnage averaging about 50,000. 

E. W. Herr, vice-president of the Westinghouse Electric & 
Manufacturing Company, called attention to the rapid progress 
made in electrification work in the decade since the introduc- 
tion of the first heavy electric power and urged the necessity 
for careful investigation to justify any change from steam to 
electric traction in the best interest of the future develop- 
ment of the industry. 

The subject was also discussed by E. H. Lee, vice-president 
and chief engineer, Chicago & Western Indiana, Judge Jesse 
B. Holdom and W. F. M. Goss of the Chicago Association of 
Commerce Committee on Smoke Abatement and Electrification 
of Railway Terminals, and B. J. Arnold, member of the Chi- 
cago Railway Terminals Commission. 





THE HUNT “SPECIAL” RAIL INSPECTION 


The “special” inspection of the manufacture of steel rails 
under which continuous inspection is maintained at the 
open hearth furnace, or Bessemer converter, the blooming 
mill, the rail mill and the drop test machine was inaugu- 
rated by Robert W. Hunt & Co., Chicago, in April, 1912. 
A number of the larger roads soon availed themselves of 
the opportunity to secure this service, so that during the 
year 1913, 70 per cent of all rails inspected by this com- 
pany were given the “special” inspection, and in 1914 this 
figure increased'to 78 per cent. 

Before the inauguration of this system, the inspection of 
rails by this company followed general practice covering 
such mechanical standards as section, weight, length, 
straightening, sawing and finishing of the ends, drilling of 
the holes, etc., in addition to an examination of all rails for 
the appearance of flaws and physical defects, such as pipes, 
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seams, laps and other conditions made manifest by the 


drop test. Necessarily much of the work of an inspection 
of this character was limited, for as mill work proceeds 
poth day and night, while the inspectors worked only in 
the day, there was a possibility that through carelessness 
a substitution, for example, of drop test pieces might 
occur before the inspector arrived in the morning. Under 
the “special” inspection both day and night supervision is 
established at all parts of the mill, and all of the oper- 
ative mills in the country in now be covered in this way 
if a road ordering rails desires it. The normal force of 
special inspectors includes 97 men, divided approximately 
as follows: 20 open hearth furnace inspectors, 6 Bessemer 
furnace inspectors, 27 blooming mill inspectors, 23 rail 
mill inspectors and 21 drop test inspectors. The men at 
each mill are under the supervision of a chief inspector, 
who in many cases has a clerk and a well-equipped office. 

This special service has now been in operation long 
enough to demonstrate many of its advantages, although, 
of course, it is too early to determine the final effect upon 
the wear and breakage of rails in the track. Any improve- 
ment in the quality of the rails which is effected by this 
inspection is not due to any change in the mixing, blow- 
ing, pouring or rolling, but to the careful watch which is 
kept on the minor details of these processes, with a view 
to eliminating any bad practices that may be adopted by 
employes to increase the output or to make the work easier 
for them. In general, the mill executives and superin- 
tendents are co-operating with the inspectors, as_ they 
appreciate the beneficial effect on their men of such an 
inspection. In reality these inspectors perform a_ service 
equivalent to that of additional foremen, although they 
have no direct authority over the employes in the mill. 

A very common phrase in rail specifications covering the 
mill work is that the “manufacture of the steel and its 
subsequent treatment shall be according to the best cur- 
rent practice.” This absence of definite clauses covering 
the processes of manufacture makes it very difficult to 
enforce any absolute rules, and the inspectors accomplish 
their purpose by suggestions to the men or the foremen 
and by reporting, both verbally and in writing, on any 
practices of which they do not approve. Such reports are 
generally so timed as to permit the mill to divert the steel 
or the rails to some other use in preference to having the 
evidence collected by the inspector presented to the road 
for which the rails are being rolled. A card record is 
started of each heat by the open hearth or Bessemer in- 
spector, who turns it over to the blooming mill inspector 
after he has seen the ingots stripped. This man keeps up 
the record until the blooms are rolled and sheared, after 
which the rail inspector’s duties begin. The drop test in- 
spector also receives the card when the tests are to be 
made, so that a permanent and complete record of the 
manufacture and treatment of each heat of steel is pro- 
vided. 

A few examples of practices discovered and corrected by 
these inspectors will illustrate the possibilities of this 
system. During the blowing of several Bessemer heats the 
converters “spit” badly, obviously reducing the amount of 
metal contained. Without regard for this, however, the 
customary amount of recarburizer was added in each case, 
producing steel with high carbon and high manganese. A 
report on this occurrence resulted in the superintendent of 
the Bessemer department being disciplined, and he later 
left the company’s employ. After an open hearth heat is 
tapped and most of it is in the ladle, the melter may sud- 
denly decide that it is too low in carbon and add coal to 
the metal as it rises to the top of the ladle. Under favor- 
able conditions the carbon will diffuse itself evenly through- 
out a heat, but when conditions are not the most favorable 
it is likely to segregate, and the chemical test might fail 
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to show this segregation, although some of the rails would 
be adversely affected. 

If an ingot is rolled very cold in the blooming mill the 
heater at the reheating furnaces may open up his furnace 
to its full capacity in order to heat the bloom a little 
quicker, with the result that the top corners become too 
hot, and if the top part of the bloom is rolled into the 
flange of the rail, a weak flange may result. While it may 
look all right, the quality will probably not be equal to 
that in the remainder of the rail section. The superintend- 
ents in some mills have watched the timing of the ingots 
in the soaking pits more carefully at the suggestion of the 
special inspectors, with the result that the ingots have been 
more evenly heated and better rolling secured. At a large 
mill where a number of heats are being cast at the same 
time, or where Bessemer and open hearth plants are using 
the same soaking pit, the heats may sometimes become 
mixed. In one instance 16 ingots were reported cast in 
one heat and the blooming mill inspector noticed that 17 
were charged into the soaking pit. Investigation showed - 
that one ingot from a 0.16 per cent carbon heat had been 
mixed with the high carbon ingots. If this ingot had been 
rolled, eight very soft rails would have resulted. 





REGISTRATION—AMERICAN RAILWAY ENGI- 
NEERING ASSOCIATION 


ACTIVE MEMBERS 


Alfred, F. H., Gen. Man., P. M. R. R., Detroit, Mich. 
— C. Frank, Prof. R. R. Eng., Mass. Inst. Tech., Boston, 
ass. 
Allen, L. B., Supt., C. & O. Ry., Huntington, W. Va. 
Ambrose, J. R. W., Chief Eng., Toronto Term. Ry., Toronto, 
Ont., Canada. 

Ames, Azel, Kerite Insulated Wire and Cable Co., New York. 
Angier, F. J.. Supt. Tim. Pres., B. & O. R. R., Baltimore. 
Anthony, C. C., Asst. Sig. Eng., P. R. R., Philadelphia, Pa. 
Armour, Robert, Masonry Eng., Grand Trunk Ry., Montreal, 

Can. 
Armstrong, H. J., Asst. Prof. C. E., Armour Inst., Chicago, III. 
Astley, H. E., Div. Eng., N Y. N. H. & H. R. R., Hartford, Conn. 
Atwood, Wm. G., Asst. Dist. Eng., I. C. C., Chattanooga, Tern. 
Austin, J B., Jr., Supt. Long Island R. R., Jamaica, N. Y. 
Backes, W. J., Eng. M. W., N. Y. N. H. & H. R. R., New Haven, 
Conn. 
Baldwin, A. S. (Second Vice-President), Chief Engineer I. C. 
R. R., Chicago, Ill. 
Baldwin, R. A., Eng. M. W., Can. Nor. Ry., Toronto, Ont., 
Canada. 
Balliet, H. S., Assistant Terminal Manager, Gr. Cen. Ter., and 
Sig. Eng., N. Y. C. & H. R. R. R., New York. 

Bassett, J. S., Asst. Eng., Mo. Pac. Ry., Monroe, La. 
Beckett, F. T., ing. M. of W., C., R. I. & P. Ry., El Reno, Okla. 
Bell, Gilbert J., Div..Eng., A. T. & S. F. Ry., Marceline, Mo. 
Berry, J. B., Consulting Engineer, Chicago, IIl. 

Beye, John C., Chicago, Ill. 
Bisbee, A. J., Asst Eng., C., R. I. & P. Ry., Chicago, III. 

Black, G. F., Engineer M. W., Maine Central R. R., Portland, 

Me. 
Blaess, A, F., Engineer M. W., Ill. Cent. R. R., Chicago, Il. 
Blaiklock, M. S., Eng. M. of W., Grand Trunk Ry., Montreal, 
Can. 
Bohland, J. A., Bridge Engineer, G. N. Ry., St. Paul, Minn. 
Bond, F. C. L., Div. Eng., Grand Trunk Ry., Montreal, Canada. 
Boots, E. W., Asst. Eng., P. & L. E. R. R., Pittsburgh, Pa. 
Bortin, H., Con. Eng., New York. 
Bowser, E. H., Supt., Timber Dept., I. C. R. R.,. Memphis, Tenn. 
Boyd, G. E., Div. Eng., D. L. & W. R. R., Buffalo, N. Y. 
Bremner, Geo, H. (Treasurer), Asst. Dist. Eng., Interstate 
Commerce Commission, Chicago. 
Briggs, Z. M., Eng. Penna. Lines, Pittsburgh, Pa. 
Brooke, Richard, Asst. Div. Eng., B. & O. R. R., Newark, Ohio. 
Brown, H. W., Asst. Div. Eng., Penna. Lines, Cleveland, Ohio. 
Brumley, D. J., Valuation Engineer, I. C. R. R., Chicago, III. 
Brunner, John, Asst. Insp. Eng., Ill. Steel Co., Chicago. 
Bucholtz, Carl, Div. Eng., Erie R. R., Meadville, Pa. 
Buckalew, S. J., Div. Eng., St. L., S. W., St. Louis, Mo. 
Burns, J. F., Asst. Eng., M. W., L. & N. R. R., Louisville, Ky. 
Burt, A. M., Chief Eng. M. W., N. P. Ry., St. Paul, Minn. 
Burton, W. J., Asst. Eng., Mo. Pac. Ry., St. Louis, Mo. 
Bush, Lincoln, Con. Eng., New York. 
Butterworth, A. C., V. P., Miller Engineering Co., Little Rock, 
Ark. 
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Camp, W. M., Editor, Railway Review, Chicago, III. . 

Campbell, J. L., E. M. W., E. P. S. W. Ry. System, El Paso, 
Tex. 

Carpenter, A. W., Val. Eng., N. Y. C. & H. R. R. R., New York. 

Cartlidge, C. H., Bridge Eng., C., B. & Q. R. R., Chicago, III. 

Casler, W. A., Asst. Eng., C. & W. I. R. R., Chicago, II. 

Chamberlain, O. P., Ch. Eng., C. & I. W. R. R., Chicago, IIl. 

Chandler, Charles, Asst. Bridge Eng., I. C. R. R., Chicago, III. 

Cheney, B. M., Asst. Eng., C., B. & Q. R. R., Chicago, III. 

Chenworth, C. J., Eng. Rdwy., A. C. L. Ry., Savannah, Ga. 

Christian, W. A., Senior Civil Engineer in charge of Track 
and Roadway, I. C. C., Chicago, III. 

Christofferson, C. A., Signal Eng., N. P. Ry., St. Paul, Minn. 

Church, S. R., Barrett Mfg. Co., New York, N. Y. 

Churchill, Chas. S. (Past-President), Asst. to Pres., Norfolk 
& Western Ry., Roanoke, Va. 

Clark, W. A., Chief Engineer, D. & I. R. R. R., Duluth, Minn. 

Coates, F. R., Prest., Toledo Street Rys. Co., Toledo, Ohio. 

Coburn, Maurice, Prin. Asst. Eng., Vandalia R. R. St. Louis, 
Mo. 

Colby, J. A., Insp. Eng., Philadelphia, Pa. 

Condron, T. L., Consulting Engineer, Chicago, Ill. 

Conner, J. K., Chief Eng., L. E. & W. R. R., Indianapolis, Ind. 

Connor, E. H., C. E., Mo. V. Br. & I. Co., Leavenworth, Kan. 

Courtenay, W. H., Chief Engineer, L. & N. R. R., Louisville, 
Ky. 

Cox, J. B., Consulting Engineer, Chicago, Ill. 

Crandall, C. L., Prof. of Ry. Eng., Cornell Univ., Ithaca, N. Y. 

Cronican, W. P., Asst. Eng., Illinois Central R. R., Chicago, Ill. 

Crumpton, Arthur, Asst. Eng., G. T. R., Port Hope, Ont., Can. 

Curd, W. C., Drainage Eng., Mo. Pac. Ry., St. Louis, Mo. 

Curtis, L. G., Dist. Eng., B. & O. C. Ter. R. R., Chicago, II. 

Cushing, E. B., Chief Eng. Construction, Sunset Lines, Hous- 
ton, Tex. 

Cushing, W. C. (Past-President), Ch. Eng. M. of W., S. W. Sys. 
Penna. Lines, Pittsburgh, Pa. 

Davidson, Geo. M., Chemist & Eng. Tests, C. & N.-W. Ry., 
Chicago, Ill. 

Davis, A. L., Office Eng., I. C. R. R., Chicago, Il. 

Dawley, W. M., Asst., Eng., Erie R. R., New York. 

Dawley, W. S., St. Louis, Mo. 

Deimling, J. F., Asst. Chief Eng., M. C. R. R., Detroit, Mich. 

Delo, C. G., Chief Eng., C. G. W. R. R., Chicago, T11. 

Denney, C. E., Asst. Gen. Sales Man., U. S. & S. Co., New 
York, N. Y. 

Dennis, Walt, Asst. Eng., C., R. I. & P. Ry., Chicago, Ill. 

Dickson, J. B., Asst. Gen. Man., Erie R. R., Cleveland, Ohio. 

Donahey, J. A., Ch. Eng., A. C. & Y. Ry., Akron, Ohio. 

Dorley, A. F., Prin. Asst. Eng., Mo. Pac. Ry., St. Louis, Mo. 

Dorrance, W. T., Jamaica Plain, Mass. 

Dougherty, C. (Director), Ch. Eng., C. N. O. & T. P. Ry., Cin- 
cinnati, Ohio. 

Douglas, H. T., Jr., Chief Eng., C. & A. Ry., Chicago, Il. 

Downs, J. L., Roadmaster, I. C. R. R., Memphis, Tenn. 

Downs, L. A., Supt., I. C. R. R., Louisville, Ky. 

Dudley, Dr. P. H., Rail Expert, N. Y. C. & H. R. R. R., New 
York. 

Earle, Thos., Supt. B. & C. Dept., Penna. Steel Co., Steelton, 


Pa. 

Eck, W. J., Electrical Engineer, Sou. Ry., Washington, D. C. 

Edmondson, G. N., Div. Eng., N. Y. C. & H. R. R. R.; Roches- 
ter, N. Y. 

Edwards, L. N., Supr. Eng. Bridges, Dept. of Works, Toronto, 
Can. 

Elliott, W. H., Signal Engineer, N. Y. C. & H. R. R. R., Albany, 
N.Y. 

Ellis, G. E., Sig. Eng., K. C. Ter. Ry., Kansas City, Mo. 

Entwisle, E. D., Ch. Eng., J. & S. C. R. R., Johnstown, Pa. 

Ericson, E. G., Prin. Asst. Eng. N. W. Sys. Pa. Lines, Pitts- 
burgh, Pa. 

Evans, John, Div. Eng., M. C. R. R., Detroit, Mich. : 

Fairchild, Dennison, Superv. B and B., Nor. Pac. Ry., Minne- 
apolis, Minn. 

Fake, C. H., Eng. M. W., M. R. & B. T. Ry.. Bonne Terre, Mo. 

Faucette, W. D., Chief Engineer, S. A. L. Ry., Norfolk, Va. 

Felt, C. F., Chief Engineer, Santa Fe Railway System, Chi- 
cago, Ill. 

Fisher, S. B., Ch. Val. Com., M., K. & T. Ry., St. Louis, Mo. 

Fisher, W. A., Supt. Timber Pres., A. C. L., Gainesville, Fla. 

Ford, C. F., Supr. of T. & T. Dept., C., R. I. Q P. Ry., Chicago, 
Tl. 

Ford, R. H., Eng., Tr. Elev., C. .R. I. & P. Ry., Chicago, III. 

Frink, E. A., Prin. Asst. Eng., S. A. L. Ry., Norfolk, Va. 

Fritch, E. H. (Secretary), Chicago, II. 

Fritch, L. C..(Past-President), Asst. to Pres., Can. Nor. Ry., 
Toronto, Ont., Canada. 

Fulks, E. B., Vice-Pres., Amer. Tar Products Co., Chicago, Il. 

Galbreath, W. O., Eng. M. W., M. & N. A. R. R., Harrison, 

Ark. 
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Gardner, W. H., Jr., Ch. Eng., G. & S. I. R. R., Gulfport, Miss, 

Gatlin, T. H., Asst. Ch. Eng. M. W. & St., Southern Ry., 
Washington, D. C. 

Gerber, C. H., Consulting Eng., Lincoln, Neb. 

Gibboney, J. H., Ch. Chem., N. & W., Roanoke, Va. 

Gibbs, George, Ch. Eng. Electric Traction, L. I. R. R., New 
York. 

Gilbert, G. H., Eng. B. & B.., 
Ohio. 

Glass, R. G., Asst. Insp. Eng., Ill, Steel Co., Chicago, III. 

— Geo. W., Jr., Transitman, A. T. & S. F. Ry., Marceline, 
Mo. 

Going, A. S., Eng. Const., Grand Trunk Ry., Montreal, Can. 

Gold, M. H., Div. Eng., S. A. L. Ry., Savannah, Ga. 

Green, F. W., Gen. Man., La. & Ark. Ry., Stamps, Ark. 

Griffin, F. D., Prin. Asst. Eng., Union Ter. Co., Dallas, Texas. 

Griswold, H. C., Asst. Inspecting Engineer I. St. Co., Chicago, 
T1l. 

Guild, W. A., Div. Eng., A., T. & S. F. Ry., Chillicothe, II. 

Guy, Frank L., Res. Eng., E. P. & S. W. Ry., Douglas, Ariz. 

Hadley, E. A., Asst. Eng., Mo. Pac. Ry., St. Louis, Mo. 

Hale, H. E., Group Eng., Pres. Conference Com., New York. 

Hammond, C.. P., Eng. M. W., C. of G. Ry., Savannah, Ga. 

Hannaford, A. R., Bridge Insp., Grand Trunk Ry., Toronto, 
Ont. 

Harris, G. H., Eng. of Track, M. C. R. R., Detroit, Mich. 

Harrison, E. A., Architect, A. T. & S. F. Ry., Chicago, Ill, 

Hart, E. E., Chief Engineer, N. Y. C. & St. L. Ry., Cleveland, 
Ohio. 

Hartley, Chief Eng., Chicago & Eastern Illinois R. R., Chicago, 
Ill. 

Harvey, W. C., First Asst. Eng., C. G. W. R. R., Chicago, II. 

Hastings, E. M., Res. Eng., R. F. & P. R. R., Richmond, Va. 

Hatt, W. K., Prof. C. E., Purdue Univ., Lafayette. Ind. 

Hawk, A. T., Architect, Rock Island Lines, Chicago, II]. 

Hazen, H. T., Dist. Eng., C. N. R., Toronto, Ont., Can. 

Hendricks, V. K., Asst. Chief Eng., St. L. & S. F. R. R., St. 
Louis, Mo. 

Hewes, C. A., Asst. Eng., M. P. Ry., Osawatomie, Kan. 

Hewson, E, G., Div. Eng., G. T. Ry., Toronto, Ont., Can. 

Hickey, T. H., Roadmaster, M. C. R. R.. St. Thomas, Ont. 

Hill, C. C., Eng. Const., M. C. R. R., Niles, Mich. 

Himes, A. J., Val. Eng., N. Y. C. & St. L. R. R., Cleveland, 
Ohio. 

Himmelberger, C. M., Supt. Raritan River R. R., 
boy, Nd. 

Holden, J. C., Div. Eng., C. P. R., Winnipeg, Man. Can. 

Houghton, E. R., Asst. Eng., U. P. R. R., Omaha, Neb. 

Houston, W. O., Div. Eng., M. C. R. R., Jackson, Mich. 

Hovey, M. H., Con. Eng., Madison, Wis. 

Howard, C. P., Con. Eng., Chicago, II. 

Howson, E. T., Engineering Editor, Railway Age Gazette, Chi- 
cago, Il. 

Hoyt, W. H., Asst. Ch. Eng., D., M. & N. R. R., Duluth, Minn. 

Ibsen, Hans, Bridge Engineer, M. C. R. R., Detroit, Mich. 

Ingram, E. L., Asst. Prof. R. R. Eng., Univ. Pa. Philadelphia, 
Pa. 

Irwin, A. Chas., Eng. Dept., C. M. & St. P. Ry., Chicago, Il. 

Ives, H. C., Prof. of R. R. Eng., Worcester Poly. Inst., Wor- 
cester, Mass. 

Jackson, E. D., Asst. Eng., B. & O. R. R., Baltimore, Md. 

Jacoby, H. S., Prof. of Bridge Eng., Cornell Univ., Ithaca, N. Y. 

James, C. M., Asst. to Third Vice-Pres., A. C. L., Wilmington, 
N. C. 

Jenkins, J. B., Valuation Engineer, B. & O. R. R., Baltimore, 
Md. 

Johns, C. W., Eng., Branch Lines, C. & O. Ry., Richmond, Va. 

Johnson, Maro, Eng., B. & B., I. C. R. R., Chicago, Il. 

Johnston, A. W. (Past-President), Gen. Man., N. Y. C. & St. 
L. R. R., Cleveland, O. 

Jones, F. A., Gen. Roadmaster, St. L., I. M. & S. Ry., Wynne, 
Ark. 

Katte, E. B., Ch. Eng. E. T., N. Y. C. & H. R. R. R., New York. 

Kent, A. S., Chief Eng., C. I. & L. Ry., Chicago, IIl. 

Ketchum, M. S., Prof. C. E., Univ. Colo., Boulder, Colo. 

Kinnear, W. S., Prest., U. S. Realty Co., New York. 

Knight, H., Signal Eng., Erie R. R., Jersey City, N. J. 

Knight, W. B., Div. Eng, B. & A. R. R., Springfield, Mass. 

Koppisch, C. F., Res. Eng., S. N. E. R. R., Brimfield, Mass. 

La Bach, Paul M., Asst. Eng., C., R. I. & P. Ry., Chicago. 

Lacher, W. S., Office Eng., C. M. & St. P. Ry., Chicago, III. 

Lahmer, J. A., Asst. Eng., Mo. Pac. Ry., St. Louis, Mo. 

Lamphere, F. E., Asst. Eng., B. & O. Chicago Ter. R. R., Chi- 
cago, Ill. 

Larsson, C. G. E., Asst. Chief Eng., Am. Bridge Co., New York. 

Larsen, Albert, Res. Eng., S. N. E. Ry., Providence, R. I. 

Lawton, L. C., Div. Eng., A., T. & S. F. Ry., Newton, Kan. 

Lee, E. H., Vice-Pres. and Ch. Eng., C. & W. I. R. R., Chicago, 

Tis. 


C. N. O. & T. P. Ry., Cincinnati, 


South Am- 
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Lee, Frank, Prin. Asst. Eng., Can. Pac. Ry., Winnipeg, Man. 

Lehn, Henry, M. W. Acct., N. Y. C., New York. 

Leisenring, J. G. M., Sig. Eng., Ill. Trac. System, Springfield, 
Ill. 

Lewis, E. R., Asst, to Gen. Man., D. S. S. & A. R. R., Duluth, 
Minn. 

Lindsay, C. E., Div. Eng., N. Y. C. & H. R. R. R., Albany, N Y. 

Lloyd, H. A., Spl. Agt., Erie R. R., Jersey City, N. J. 

Long, M. A., Asst. to Ch. Eng., B. & O. R. R., Baltimore, Md. 

Lonnbladh, L. F., Eng. M. W., M., K. & T. Ry., Dallas, Texas. 

Lyon, A. S., Res. Eng., S. N. E. R. R., Southbridge, Mass. 

McBride, J. S., Eng. Val., C. & E. I. R. R., Chicago, Ill. 

McCarthy, G. A., Asst. Eng., City Hall, Toronto, Canada. 

McCooe, David, Supt. of Trk., G. T. Ry., Toronto, Canada. 

McCree, A. A., Lewiston, Idaho. 

McDonald, Hunter, Past President, Chief Eng., N., C. & St. L. 
Ry., Nashville, Tenn. 

McLeod, H. W., Asst. Eng., C. P. R., Winnipeg, Man., Canada. 

McNab, William, Past President, Principal Assistant Engi- 
neer, Grand Trunk Railway System, Montreal, Canada. 

McNeil, J. E., Insp. Tr. and Roadway, Santa Fe Ry., Los 
Angeles, Cal. 

MacFarland, H. B., Eng. of Tests, A. T. & S. F. Ry., Chicago, 
Ill. 

MacKintosh, C. D., Div. Eng., C. P. R., Moose Jaw, Sask., 
Canada. 

MacMartin, James. Ch. Eng., D. & H. Co., Albany, N. Y. 

Macomb, J. de N., Jr., Office Eng., A. T. & S. F. Ry., Chi- 
cago, Ill. 

Martin, L. B., Eng. M. W., Ill. Trac. Sys., Springfield, Ill. 

Michel, Wm., Ch. Eng., Hocking Valley R. R., Columbus, Ohio. 

Mitchell, Geo. A., Supt. B. & B., G. T. Ry., Toronto, Ontario, 
Canada. 

Mitchell, W. M., Con. Eng., K. & I. B. & R. R. Co., Louis- 
ville, Ky. 

Mock, J. C., Sig. Elec. Eng., M. C. R. R., Detroit, Mich. 

Montfort, R., Cons. Eng., L. & N. R. R., Louisville, Ky. 

Montzheimer, A., Ch. E., E., J. & E. Ry., Joliet, Il. 

Morrison, W. W., Eng. M. W., P. S. & N. Ry., Kittanning, Pa. 

Morse, C. A., Director, Ch. Eng., C. R. I. & P. Ry., Chicago, Ill. 

Morse, W. L., Ch. Eng., Jacksonville Term. Co., Jackson- 
ville, Fla. 

Mountain, G. A., Chf. Eng., Can. Ry. Commission, Ottawa, 
Canada. 

Mullen, Joseph, Eng. M. W., C. C. C. & St. L. Ry., Galion, 
Ohio. 

Nelson, J. C., Eng. M. W., S. A. L., Portsmouth, Va. 

Neubert, John V., Eng. Tr., N. Y. C. & H. R. R. R., New York. 

Newbegin, P. C., Maint. Eng., B. & A. R. R., Houlton, Me. 

Newhall, W. S., Civil Engineer, Cleveland, Ohio. 

Norris, Geo. L., Eng. of Tests, American Vanadium Co., Pitts- 
burgh, Pa. 

North, A. T., Chicago, III. 

Nueue, J. H., Ch. Eng., N. Y. O. & W. Ry., Middletown, N. Y. 

Ogle, W. F., Draftsman, C. R. I. & P. Ry., Chicago, IIl. 

Palmer, F, A., Asst. Engr., Grand Trunk Ry., Toronto, Canada. 

Palmer, G. P., Div. Eng., B. & O. C. T. R. R., Chicago, Ill. 

—* C. A. Ch. Eng., C. C. C. & St. L. Ry., Cincinnati, 

io. 

Parker, R. J., Gen. Supt., A., T. & S. F. Ry., Topeka, Kan. 

Parker, W. A., Ch. Eng., St. J. & G. I. Ry., St. Joseph, Mo. 

Peabody, J. A., Sig. Eng., C. & N.-W. Ry., Chicago, Ill. 

Pence, W. D., Editor of Publications, Member Eng. Board, 
Interstate Commerce Commission, Chicago, III. 

Perkins, L. M., Eng. M. W., N. P. Ry., Tacoma, Wash. 

— W. H., Eng., M. W., C., R. I. & P. Ry., Des Moines, 
owa. 

Pfafflin, E. H., Ch. Eng., C., T. H. & S. E. Ry., Chicago, II. 

Phillips, H. C., Val. Eng., Santa Fe Ry. Sys., Chicago, III. 

Pickles, J. L., Ch. Eng., D. W. & P. Ry., West Duluth, Minn. 

Poland, W. B., New York, N. Y. 

Puder, F. R., Asst. Eng., C., T. H. & S. E. Ry., Chicago, Ill. 

Purdy, W. F., Ch. Eng., Wabash Pitts. Ter. Ry., Pittsburgh, Pa. 

Quigley, Thomas, Roadmaster, I. C. R. R., Dubuque, Iowa. 

~, - J., Director, Ch. Eng., D., L. & W. R. R., Hoboken, 


Raymond, W. G., Dean, Col. Appl. Sc., State Univ. Iowa, Iowa 
City, Iowa. 

Reichmann, Albert, Resident Engineer, Am. Bridge Co., Chi- 
cago, Ill. 

Reid, J. W., Bridge Eng., C. & A. R. R., Chicago, II. 

Reinholdt, J. H., Prin. asst. Eng., M. & St. L. R. R., Minne- 
apolis, Minn. 

Reisler, E. T., Div. Eng., Lehigh Valley R. R., Auburn, N. Y. 

Rice, S. B., Eng. M. W., R. F. & P. R. R., Richmond, Va. 

Rickert, O., Gen. Roadmaster, Mo. Pac. Ry., Falls City, Neb. 

Ridgway, A. O., Asst. Ch. Eng., Denver & Rio Grande R. R., 
Denver. 

Roberts, S. S., Cons. Eng., Chicago, III. 
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Robinson, A. F., Bridge Eng., Santa Fe Ry. Sys., Chicago, Ill. 

Rose, L. S., Eng. in Ch. of Val., Big Four Ry., Cincinnati, 
Ohio. 

Rowley, L. E., Div. Eng., Can. Nor. Ry., Arnprior, Ont., Can. 

Rust, T. E., Ch. Eng., W. C. F. & N. Ry., Waterloo, Iowa. 

Rutledge, R. A., Ch. Eng., E. L., A. T. & S. F. Ry., Topeka, 
Kan. 

Rys, C. F. W., Met. Eng., Car. St. Co., Pittsburgh, Pa. 

Safford, H. R., Ch. Eng., Grand Trunk Ry. Sys., Montreal, 
Canada. 

Sarvey, A. L., Val. Eng., M. C. R. R., Detroit, Mich. 

Savage, J. R., Ch. Eng., Long Island Railroad, Jamaica, N. Y. 

Schall, F. E., Bridge Eng., L. V. R. R., So. Bethlehem, Pa. 

Scribner, G. H., Jr., Contr. Eng., Chicago, Il. 

Shaver, A. G., Secy. & Treas., Hallet Iron Wks., Chicago, III. 

Shaw, Louis, Civil Eng., La Crosse, Wis. 

Shipley, L. B., Chemist, Barrett Mfg. Co., New York, N. Y. 

Shurtleff, A. K., Director, Office Eng., Pres. Conference Com- 
mission, Chicago, IIl. 

Simmons, I. L., Bridge Eng., C., R. I. & P. Ry., Chicago, Ill. 

Simons, P. T., Asst. Eng., Mo. Pac. Ry., Little Rock, Ark. 

Sisson, F. P., Asst. Eng., Grand Trunk Ry., Detroit, Mich. 

Smith, C. E., Asst. Ch. Eng., Mo. Pac. Ry., St. Louis, Mo. 

Smith, D. W., Val. Eng., Hocking Valley Ry., Columbus, 
Ohio. 

Smith, F. A., Civil Engineer, Chicago, Ill. 

Smith, Huntington, Div. Eng., N. Y. C. & St. L. R. R., Cleve- 
land, Ohio. 

Sommerville, D. L., Supt., N. Y. C. & H. R. R. R., Utica, N. Y. 

Sparrow, L. L., Eng. Roadway, A. C. L., Jacksonville, Fla. 

Starbuck, R. D., Eng. to Asst. V. P., L. S. & M. S. Ry., Chi- 
cago, Ill. 

Stephens, C. A., Ch. Eng., Texas City Ter., Texas City, Tex. 

Sterling, E. A., Con. Forester, Philadelphia, Pa. 

Sterling, Paul, Div. Eng., N. Y., N. H. & H. R. R. R., Water- 
bury, Conn. 

Stevens, Thos. S., Sig. Eng., Santa Fe Sys., Topeka, Kan. 

Stewart, A. F., Ch. Eng., C. N. O., Ry., Toronto, Canada. 

Stimson, Earl, Director, Eng. M. W., B. & O. R. R., Balti- 
more, Md. 

Stocker, J. A., Ch. Eng., Toledo & Ohio Cen. Ry., Columbus,,. 
Ohio. 

Storey, W. B., President, Vice-President Santa Fe Sys., Chi- 
cago, Ill. 

Stout, H. M., Rec. Eng., Nor. Pac. Ry., St. Paul, Minn. 

Strouse, W. F., Asst. Eng., B. & O. R. R., Baltimore, Md. 

Stuart, H. B., Struct. Eng., Grand Trunk Ry., Montreal, Can. 

Sullivan, John G. (Director), Ch. Eng. Western Lines, C. P. 
Ry., Winnipeg, Canada. 

Swartz, Albert, Vice-President, T. & W. R. R., Sylvania, Ohio. 

Talbot, A. N., Prof. Mun. & San. Eng., U. of Ill., Urbana, ML. 

Tallyn, L. L., Div. Eng., D. L. & W. R. R., Scranton, Pa. 

Taylor, C. E., Supt. Track, B. & A. R. R., Boston, Mass. 

Taylor, C. M., Supt. Creos. Plant, Philadelphia & Reading 
Ry., Central Railroad of New Jersey, Port Reading, N. J. 

Tebbettes, G. E., Br. Eng., Kansas City Term. Ry., Kansas 
City, Mo. 

Teesdale, C. H., Forest Products Lab., Madison, Wis. 

Temple, H. H., Supt. M. W., S. A. & A. P. R. R., Yoakum, Tex. 

Thompson, F. L., Asst. Ch. Eng., Ill. Cent. R. R., Chicago, Ill. 

Tinker, G. H., Br. Eng., N. Y. C. & St. L. Ry., Cleveland, Ohio. 

ga T. G., Tim. Treat. Insp., Sou. Ry., Washington, 
D. C. 

Tratman, E. E. R., Resident Editor, Engineering News, Chi- 
cago, Ill. 

Trenholm, J. B., Asst. to Ch. Eng., A. C. Line R. R., Wilming- 
ton, N. C. 

Trimble, Robert, First Vice-President, Ch. Eng., M. W., N. 
W. Sys., Penna. Lines, Pittsburgh, Pa. 

Turneaure, F. E., Dean, Col. of Engr., Univ. of Wis., Madi- 
son, Wis. 

Tuthill, Job, Eng. Blugs., K. C. T. Ry., Kansas City, Mo. 

Underwood, B. A., Res. Eng., S. N. E. R. R., Webster, Mass. 

Unger, J. S., Man. Research Lab., Carnegie Steel Co., Du- 
quesne, Pa. 

Van Auken, A. M., Chicago, Ill. 

Van Auken, K. L., Editor, Signal Engineer, Chicago, Ill. 

Vandersluis, W. M., Sig. Eng., Ill. Cent. R. R., Chicago, Il. 

Van Hagan, L. F., Asso. Prof., U. of Wis., Madison, Wis. 

Wallace, W. A., Chicago, IIl. 

Walling, V. R., Prin. Asst. Eng., C. & W. I. R. R., Chicago, Ill. 

Warden, R. E., Asst. Eng., Mo. Pac. Ry., Atchison, Kan. 

Watson, P. J., Jr., Asst. Eng., C. & A. Ry., Bloomington, Ill. 

Weatherly, E. P., Eng. M. W., K. C. T. Ry., Kansas City, Mo. 

Weaver, C. E., Dist. Eng., Ill. Cent. R. R., New Orleans, La. 

Weaver, H. A., Div. Eng., N. Y. N. H. & H. R. R. R., Boston, 
Mass. 

Webb, G. H., Ch. Eng., M. C. R. R., Detroit, Mich. 

Weir, John M., Asst. Eng., C., R. I. & P. Ry., Chicago, Ill. 
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Welling, J. W., Roadmaster, Y. & M. V. R. R., Greenville, 
Miss. 

Wendt, Edwin F., Past-President, Member Eng. Board, Inter- 
state Commerce Commission, Washington, D. C. 

Wickhorst, M. H., Eng. of Tests, Rail Committee, Chicago, Ill. 

Wilgus, H. S., Eng. M. of W., P. S. & N. R. R., Angelica, N. Y. 

Williams, C. C., Prof. of Ry. Eng., Univ. of Kansas, Lawrence, 
Kan. 

Williams, S. N., Chicago, III. 

Willoughby, J. E., Asst. Ch. Eng., A. C. L., Wilmington, N. C. 

Wilson, A. O., Div. Eng., S. A. L. Ry., Hamlet, N. C. 

Wilson, C. A., Consulting Engineer, Cincinnati, O. 

Wishart, J. G., Ch. Draftsman, C., R. I. & P. Ry., Chicago. 

Wonson, S. L., Bridge Eng., M. P. Ry., St. Louis, S7o. 

Yager, Louis, Div. Eng., Northern Pacific Ry., St. Paul, Minn. 

Yates, J. J., Bridge Eng., Central R. R. of N. J., New York, 
N. Y. 

Young, R. C., Chief Engineer, L. S. & I. and Munising Rys., 
Marquette, Mich. 

700k, M. A., Res. Eng., Div. of Val., I. C. C., Washington, D. C. 

GUESTS 

Atkinson, L. H., Bethlehem Steel Co., Bethlehem, Pa. 

Atwood, L. P., Railroad Commission of Wisconsin. 

Armstrong, W. C., El Reno, Okla. 

Altman, H. R., Asst. Engr., Birmingham, Ala. 

Albers, J. L., N. C. & St. L., Nashville, Tenn. 

Ahlbrandt, G. F., American Rolling Mill Co., Middletown, O. 
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Orton, Dr. I. F., Asst. Gen. Mgr., Interstate Chemical Co., 
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Philbrick, E. H., Chicago, Il. 
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Steward, H. M., Boston Elevated Ry., Boston, Mass. 

Stockdale, E. C., Asst. Sales Mgr., Paint Products Co. 

Chicago, Il. 
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Swartout, Wm. C., Asst. Engr., Missouri Pacific Ry., St. Louis, 
Mo. 

Tilley, C. M., Inspector, Southern Ry., Washington, D. C. 

Van Voorst, A. E., Harbor Comm., Chicago, IIl. 

Wray, Edward, Electrical Railway Engineer, Chicago, Ill. 

Wattinger, J. J., St. Louis Southwestern, St. Louis, Mo. 
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Walker, W., Asst. Eng., Grand Trunk, Ottawa, Ont. 

Walker, A. O., Civil Engineer, Chicago, Il. 

Young, U. D., Engr. Tests, Penna, R. R., Altoona, Pa. 

Young, R. D., Asst. Engr., D. L. & W., Buffalo, N. Y. 





"NEW 80,000-LB. TRACK SCALE TESTING CAR 


A new track scale testing car weighing 80,000 lb. has 
recently been designed by the Fairbanks Company, New 
York, superseding the 60,000-lb. car formerly made and 
used by this company. The old car, which was built up 
of structural steel, was not rigid enough for the heavy load 
which it carried, it required a great many test weights, as 
its tare weight was only 20,100 lb., and its total weight 
60,000 lb. was hardly considered heavy enough for' testing 
scales on which freight cars with a maximum weight of 
80 tons are weighed. The new car has some additional 
advantages over the old one, which are brought out in the 
following description: 

The car is of the rigid wheel base type with a cast iron 
body, having a total length of 14 ft. 11 in., a width over the 
platform of 9 ft. 10 in. and a wheel base of 7 ft. The car 
is designed to offer a very slight wind resistance, and its 
center of gravity is low, both of which are important fea- 
tures in securing an accurate test. The underframe, body 
and weight compartments are formed by two one-piece cast- 
ings, accurately machined where they connect and provided 
with a recess and a projection to relieve the shear on the 
connecting bolts. They are connected by 28, 1%4-in. bolts, 
the nuts having spring washers to prevent their loosening 
due to the vibration of the car. Recesses are provided for 
the heads of the bolts and for the nuts in order to preserve 

































































straight surfaces inside the test weight compartments. The 
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castings have sockets at the corners to form push pole 
pockets. There are eight weight compartments, each 3 
ft. 4% in. by 3 ft. 2% in., with drain holes in the bottom, 
each compartment being closed by a hinged door of *4-in. 
steel plate opening toward the center of the car and held 
closed by a padlock. 

The draft castings are of cast steel riveted to the main 
castings. The car is equipped with the Westinghouse fric- 
tion draft gear, standard M. C. B. couplers and coupling 
device, Westinghouse air brakes and a hand brake, the 
wheel of which is arranged to be detached easily to allow 
the end compartment doors to be opened, cast steel journal 
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pedestals riveted to the main body castings, semi-elliptical 
pedestal springs, M. C. B. standard journal boxes, bearings, 
axles and wheels. The car is provided with a platform ex- 
tending around all sides which is 8 in. wide at the end and 
14 in. wide at the sides. This platform is built up of 14-in. 
checkered steel plates reinforced with angles on the edges 
and supported by pressed steel brackets attached to the 
main casting. A tool box is attached to the under side of 
the car which is built up of %4-in. plates and steel angles, 
having a door on each side of the car and a sliding tray 
which provides a means for sealing the car to an exact 
weight. A %-in. steel plate is attached to the under side of 

















A New Type of Scale Testing Car Weighing 80,000 Ib. 


the car and extended back to the tool box to prevent the 
accumulation of snow and ice on the projection under the 
car. 

The car is designed to have a tare weight of as near 
38,000 lb. as possible. This may vary within a few hundred 
pounds either way, but if it does, this weight may be ad- 
justed by means of the tray mentioned above and the car 
sealed to the nearest 100 lb. It is designed to carry 42,000 
lb. of 50-lb. test weights, making the total weight 80,000 Ib. 
The object in having the test weights greater than the tare 
weight of the car, is to provide a means for verifying the 
weight of th: car on any track scale in good working con- 
dition. The test weights used with this car are of high 
grade close grained cast iron arranged with a pipe handle 
which furnishes a ready means for handling and also con- 
tains the sealing material. This is held in position inside 
the pipe by a screwed plug which is sealed by means of 
a lead cap forced into a dove-tailed recess, thereby furnish- 
ing evidence that the weight has not been tampered with 
after final sealing. The weights are painted with a special 
non-absorbent paint, which prevents as far as possible the 
absorption of moisture. While the government tolerance of 
these 50-lb. weights is 20 grains, the weights with which 
this car is equipped are sealed to a tolerance of 2 grains. 





FOUR-CYCLE GASOLINE ENGINE FOR HAND 
OR PUSH CARS 


The Kalamazoo Railway Supply Company, Kalamazoo, 
Mich., has recently produced a new gasoline engine of the 
two-cylinder, four-cycle type designed especially for applica- 
tion to hand or push cars. The principal features of this 
motor are similar to those used in the engine of the No. 30 
car which has been in satisfactory use for some time, the 
principal change being in the mounting of this engine on 
a sub-base. It is built up as a complete unit with the gaso- 


line tank rigidly attached to the top of the crank case and 
carrying the control levers for the spark and throttle. It 
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can be equipped either with a pulley or chain and sprocket 
drive, the engine sliding on its sub-base to tighten the belt 
in the former case. When a chain drive is used a friction 
clutch is furnished for application to the drive axle. 

The engine is air-cooled and reversible. The cylinder has 
a 4-in. bore and a 6-in. stroke. It is lubricated by forced 
feed lubrication, the crank shaft and connecting rod being 
lubricated by a combined splash and ring bearing lubrica- 
tion. The engine uses either magneto or battery ignition 
and is equipped with a heavy fiy-wheel having fan blades 
for spokes. It normally develops about 8 hp. The com- 
pany can also furnish this engine applied to a motor car in 
which case it is known as the No. 50 car. 


INCLINED ELEVATOR FOR FREIGHT HOUSES 
AND DOCKS 


Marquette has recently installed an inclined 
elevator in its terminal warehouse at Third and Congress 
streets, Detroit, Mich., similar to those which have been 
successfully used for some time at docks along the sea- 
board for handling freight between the warehouse and 


The Pere 

















Handling Freight to the Upper Warehouse Floor of the Pere 
Marquette Station in Detroit on an Inclined Elevator. 


vessels. The construction of this elevator, which consists 
briefly of a moving ramp and an endless chain with lugs 
which engage the axles of the ordinary two-wheeled trucks 
was described in the Railway Age Gazette of April 11, 
1913. The elevator in the Pere Marquette house is ar- 
ranged to operate either up or down and has replaced three 
hydraulic elevators with platforms approximately 10 ft. by 
10 ft., having a capacity of 4,000 lb. at a speed of 50 ft. 
per minute. This elevator handles all of the overflow of 
the incoming freight from the first to the second story of 
the warehouse. By its use the freight can be removed 
from the car directly to its place of storage on the upper 
floor without transferring the load. 

While it is too early to determine the exact economy 
effected in the Detroit installation, the experience pre- 
viously gained with these elevators indicates that such 
economies can be effected. For instance, at the Weehaw- 
ken docks of the New York Central it is reported that the 
labor cost with these machines is reduced from two to 


three cents per ton, and the time of unloading lighters is 
decreased by an amount equivalent to increasing the capac- 
ity of the marine equipment from 20 to 40 per cent, de- 
pending upon conditions. 


At the New York and Norfolk 
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terminals of the Old Dominion Steamship Company the in. 
clined elevators are reported to save the labor of four 
longshoremen for periods of approximately five hours per 
day. The Merchants & Miners Transportation Company, 
which has two of these machines at its Savannah, Ga.,, 
terminal, four at its Mystic Wharf terminal in Boston, and 




















The Operating and Control Apparatus of the Inclined Ele- 
vator at the New York Central Dock at Weehawken, 
N. J. 


six at its new city terminal in South Boston, estimates sav- 
ings of 13 to 15 per cent in the cost of handling freight by 
the use of these elevators. At another installation it has 
been stated that the inclined elevators save nine cents in 
the cost of transferring a ton of freight, the cost of power 
in this case being about $0.001 per ton. 


DIRECT CURRENT CROSSING BELL 

The Union Switch & Signal Company, Swissvale, Pa., 
has developed a new design of d. c. crossing bell which com- 
plies with R. S. A. specifications throughout, and in which 
the most notable feature is simplicity. Coils and contacts are 
readily removed or replaced without disturbing or changing 
the adjustment of other parts of the mechanism, and the 
operating mechanism may be readily exposed for inspection 
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Direct Current Crossing Beli Details. 


without the removal of the gong or in any way interfering 
with the operation of the bell. 

The coils are wound to 10 ohms resistance for a normal 
operating battery of 6 volts. The bell, however, will operate 
satisfactorily on less than 4 volts. Special features are the 
removable arcing tips which protect the circuit controller 
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Direct Current Cressing Bell, Complete. 


contacts from injury, and a simple circuit controller adjust- 
ment which permits the contact opening to be varied without 
pending the springs or loosening the terminal posts. 





TWO NEW TYPES OF BRIDGE WARNING 


SIGNALS 

The Chicago Railway Signal & Supply Company, Chicago, 
has recently placed on the market two new styles of bridge 
warning signals which use the same form of screen and 
“tickler’ cords but differ in the design of the supporting 
structure. The style A signal shown at the left in the ac- 
companying illustration is a single-track warning made of 
heavy steel pipe so arranged that the cross arm can be 
folded down out of the way when necessary. To accomplish 
this purpose the horizontal pipe is counterweighted on one 
end and is stiffened by a truss rod and an anchor rod con- 
necting it to the vertical post. The wire screen is 8 ft. long 
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and 2 ft. 8 in, deep, being made of extra heavy wire with 1- 
in. mesh connected to an endless rim. The screen serves 
to keep the cords in position at all times and is supported 
from the horizontal pipe by closed hook bolts which allow 
it to be swung without danger of unhooking. The cords are 
chemically treated to increase their life. They are wired 
to the screen and their lower ends are wound with marline 
to prevent fraying. Unless otherwise specified, this warning 
is furnished with a clearance of 21 ft. to the bottom of the 
screen and 8 ft. from the near rail to the supporting pole. 
Sufficient cord, wire and marline are furnished for 33 drop 
cords, each 24 to 36 in. long. 

The same type of warning signal is furnished for spanning 
«two to ten tracks, the only differences in construction being 
that the screens are supported by a heavy galvanized steel 
cable on which they are hung by galvanized slip links and are 
held in place laterally by flexible galvanized wire rope, the 
ends of which are left long to allow the screens to be pulled 
to either side without removing them from the supporting 
cable. Each pole is anchored by two steel guy rods equipped 
with long turnbuckles which permit of adjustment and aline- 
ment of the signals and with anchor rods having an anchor 
plate and nut suitable for fastening to the foundation and 
on the other end an eye for attaching to the guy rods. The 
interchangeability of the parts of the single and multiple 
track warnings make it possible to utilize a single track 
signal when additional tracks are built by erecting a second 
supporting pole and substituting the cable for the cross pipes. 
For warnings spanning from 3 to 10 tracks, heavier and 
longer poles are used with a curved messenger cable above 
the supporting cable to strengthen the construction. 

The style D warning of which the double-track form is 
shown at the right in the accompanying illustration, is also 
of metallic construction throughout using the same screen 
and cords described above, Unless otherwise specified these 
warnings are made with a clearance of 19 ft. below the 


lower ends of the tickler cords and 8 ft. 3 in. from the center 
The cords are 
ft. long but can be made any desired 


line of the track to the supporting posts. 
usually furnished 2 


















Style-D Metallic Bridge Warning Signal, Spanning Two Tracks. 
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length. The screens are hung directly from the top support- 
ing pipe by closed hook bolts, the truss rods shown in the 
illustration being omitted in the single-track warning. These 
warnings are assembled complete at the company’s plant 
before shipment and can be erected in the field without fitting, 
threading or pipe cutting. Each of the supporting pipes is 
equipped with a base casting which is calked to the pipe 
before shipment and is accompanied by the necessary anchor 
bolts for attaching to the foundation. The warnings of these 
types in the standard dimensions illustrated are being kept 
in stock to allow immediate shipment. 





THE THOMAS RAIL ANCHOR TIE PLATE 


The Thomas rail anchor tie plate has been in use on the 
Kansas City Terminal for the past four years, is now installed 
on a curve and a turnout of the Union Pacific in Kansas City 
and is being tested by a number of other roads. This device 























Top Plan Bottom Plan. 


Section and Plans of the Thomas Rail Anchor Tie Plate. 


consists of a plate 6% in. by 9% in. by % in., with a shoulder 
along each edge of the rail base, a lug back of each inside 
spike hole to heel in the spikes and a rib on the outside edge 
of the plate extending up over the shoulder, through which 
is placed a %-in. diameter set screw bearing against the 
upper surface of the rail base. The under side of the plate 
has small corrugations at right angles to the edges. 

The edges of the plates are strengthened against buckling 
or breaking by the shoulders, lugs and rib and the rail is 





Two Views of the Rail Anchor Tie Plate in Track, One 
Showing the Plates Reversed on Alternate Ties. 


retarded from creeping by the grip of the set screw and the 
friction of the outside overhanging shoulder and the inside 
spike. This anti-creeping feature is operative for traffic 
in either direction. The set screw is cup-pointed and made 
of tempered steel. It is inserted perpendicularly and when 
screwed down against the rail the threads of the screw be- 
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come meshed forming a lock which prevents it from loosen- 
ing. One engineer maintenance of way reports that he has 
noticed that within three or four months the set screws 
become rusted sufficiently to make them immovable to any 
pounding by traffic. In the Kansas City Terminal test the 
set screws are said to have remained tight for the entire 
four years. In addition to the action of this device as a tie 
plate and rail anchor one general roadmaster who has tested 
it finds that by reversing the plates on alternate ties they 
can be used on sharp curves to prevent the rails from turn- 
ing and spreading. 

The rail anchor tie plate is made from the best grade of 
Bessemer and charcoal malleable iron, each cast being 
analyzed in the laboratory and each heat subjected to physical 
test. These plates are manufactured by the Chicago Maile- 
able Castings Company, West Pullman, Chicago, III. 


TWO SCHERZER ROLLING LIFT BRIDGES FOR 
THE DELRAY CONNECTING RAILROAD 


The Solvay Process Company, in making general improve- 
ments on its subsidiary railroad, the Delray Connecting, 
found that it would be advisable to replace a center pier 
swing bridge, over the River Rouge at Detroit, Mich., with 














Two Scherzer Rolling Lift Bridges Operated from One Con- 
troller House. 


Scherzer rolling lift bridges to facilitate the increasing traf- 
fic between the company’s plant and the railway yard. The 
government requires a 120-ft. clear opening between fenders 
on this river, and as the two bridges were to be within 150 
ft. of each other, plans were approved for two single-track 
rolling lift bridges at diverging angles from the south bank. 

The east bridge has a movable span of 210 ft., a track 
girder span of 40 ft. on the south bank and an approach span 
of 20 ft. on the north end, while the west bridge has a movable 
span of 141 ft., a track girder span on the south of 34 ft. 
and an approach girder span of 20 ft. at the north end. Both 
bridges are designed for Cooper’s E-60 loading and under the 
American Railway Engineering Association specifications. In 
addition to the railway traffic, the short span is used by 
highway bridge and has 4-ft. sidewalks carried on brackets on 
the outside of the trusses. A roadway of 15 ft. between curbs 
and 26 ft. 5 in. between sidewalk railings is provided. The 
movable span is of the Warren through truss type, 16 ft. 3 in. 
center to center of trusses with parallel chords 29 ft. center to 
The span is equipped with a 37-hp. a, c. motor and 


center. 
























Marcy 17, 1915 


It operates 
through an angle of 81 deg. 10 min. The 210-ft. span has 
the same general details with the following exceptions: It is 
strictly a railway bridge with trusses 18 ft. center to center 
and a sloping top chord. The bridge is operated through an 
angle of 76 deg. 23 min, and is equipped with two 30-hp. a. c. 
motors and also with means for operating by hand. Both 
bridges are operated from one house, which is supported on 
prackets on the west side of the track girder span of the long 
pridge. Each has a separate control and one operator can 
move them together or separately as desired. 

Rapid progress was made on both of these bridges. On 
the longer one, the first steel was raised on May 20, 1914, 
erection was completed on July 19, the bridge was operated 
on July 27 and on August 15 it was opened to traffic. On 
the 141-ft. span erection was started on October 6 and was 
completed on November 7, the bridge was operated Novem- 
per 14 and traffic was placed on it December 3. 

The Scherzer Rolling Lift Bridge Company, Chicago, fur- 
nished the designs, plans and specifications of the super- 
structure, operating machinery and power equipment for these 
pridges and also maintained a consulting engineering super- 
vision during the manufacture and erection. The engineer- 
ing department of the Solvay Process Company designed the 


with means for operating by hand when desired. 
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substructures. 'The Pennsylvania Steel Company manufac- 
tured and erected the superstruciures and Messrs. Ginzel and 
Towler, Detroit, Mich., were the contractors for the sub- 
structures. 


A SHALLOW PIT LOADER FOR A COALING 
STATION 


A new type of pit loader for use at locomotive coaling 
stations that requires a depth of p‘t of only 12 ft. has recently 
been designed by the Roberts & Schaefer Company, Chicago. 
This loader is intended for use with the “Holmen” type of 
elevating bucket, which is also installed by this company. 
The loader consists of a large, heavy steel receptacle with 
a capacity of 2% tons of mine-run coal which operates on 
an inclined track of heavy channels from its unloading posi- 
tion under the track hopper to its dumping position over 
the elevating bucket. A continuous roller guide is provided 
for the loader discharge apron to keep it positively in the 
closed position except when loading the elevating bucket. 
A %-in. steel undercut gate mounted on rollers controls the 
flow of coal from the receiving hopper and is actuated by 
the traveling loader. 

The loader is operated by an automatic electric hoist which 
also controls the elevating bucket. This hoist has a diffen- 
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A Holmen Coaling Station Equipped with 12-ft. Bucket Pit. 
at Left, and Bucket Loading with Hopper Closed at Right. 
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tial action with a ratio of travel of 7:1 for the pit loader 
and the coal elevating bucket. The loader is geared directly 
to the hoist. The entire equipment, being automatic, is under 
the control of the operator in the hoist house by means of 
an electric push button. 


A COMPARISON OF TITANIUM TREATED AND 
STANDARD OPEN-HEARTH RAILS 

In bulletin No, 170 of the American Railway Engineering 
Association dated October, 1914, there appears a report by 
M. H. Wickhorst, engineer of tests of the Rail Committee on 
“The Influence of Carbon on the Properties of Rail.” This 
report covers an extended series of tests made at the plants 
of the Carnegie Steel Company and the Maryland Steel Com- 
pany. The blooms from which these rails were rolled were 
selected from stock and no effort was made to locate the 
position of each rail in the original ingot. It is fair to assume, 
therefore, that these samples were in general representative 
of the average run of steel rails of approximately the same 
analyses as reported. 

In Mr. Wickhorst’s report he presented a formula for the 
tensile or ultimate strength 

T—40,500+4-1,250 C 

T being the tensile strength in pounds per square inch and 
C being the amount of carbon in 0.01 per cent. 

Mr. Wickhorst states that, “this is for open-hearth steel with 
about 0.03 per cent phosphorus and about 0.70 per cent, man- 
ganese in test specimens of %-in. diameter and 2-in. gage 
length and between limits of 0.30 and 0.80 per cent carbon.” 

On another page he presented a formula for the calcula- 
tion of elongation as related to the tensile strength 

¢ | 
E—52— 





3300 
He stated that, “this formula applies for tensile strength of 
80,000 to 130,000 lb. per sq. in. It gives the average elongation 
and individual results may fall above or below this average.” 
Previous to the appearance of this report the Titanium 
Alloy Manufacturing Company, Niagara Falls, N. Y., had is- 
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sued seven bulletins covering detailed studies of 17 standarg 
and 17 Titanium treated open-hearth rails. 

Following the appearance of the A. R. E. A. report the 
Titanium Alloy Manufacturing Company applied these formy. 
lz to the results secured in the tests reported in their py. 
letin. On two of the samples of each set chemical analyges 
were not taken from points identical with those from which 
the tensile test specimen pieces were taken and it was there. 
fore possible to make a comparison on only 15 of the 17 
samples of each class of rails. 

The accompanying table shows the results of this compari. 
son, samples 6 and 7 of each class being omitted for the 
reasons just stated. Columns 2 to 6 inclusive, show the analy. 
ses of carbon, manganese, phosphorus, sulphur and silicon. 
respectively, in the center of the head of each sample. (Coj- 
umn No. 7 shows the theoretical tensile strength calculated 
by Mr. Wickhorst’s proposed formula. Column No. 8 shows 
the actual tensile strengths of the various samples as re. 
ported in the manufacturer’s bulletins. Column No. 9 shows 
the theoretical elongations according to Mr. Wickhorst’s 
formula, while column No. 10 shows the actual elongations 
as previously reported in the bulletins. Column No. 11 shows 
the percentage of the actual to the theoretical ultimate 
strength while column No. 12 shows the percentage of the 
actual elongations to the theoretical. The last column shows 
the “merit” of the various specimens obtained by multiplying 
the percentage figures in column 11 by those in column 12. 

From this comparison it is seen that the average ultimate 
strength of the Titanium-treated rails is 95 per cent, of the 
theoretical strength computed by the Wickhorst formula as 
compared with 90 per cent. for the untreated rails while the 
Titanium-treated rails showed an average elongation of 98 
per cent. of that computed by the formula as compared with 
83 per cent. with the untreated rails. The average “merit” 
for the Titanium-treated rails is seen to be 94 per cent. as 
compared with 75 per cent. for the untreated rails, or over 
20 per cent. greater. As the amount of Titanium remaining 
in the steel is very slight, these results would indicate that 
the logical explanation for this improvement lies in the 
greater uniformity of the treated steel. 


COMPARISON OF SAMPLES FROM 15 UNTREATED OPEN HEARTH A-RAILS AND 15 TITANIUM TREATED OPEN HEARTH A-RAILS AS 
REPORTED IN OUR BULLETINS 1 TO 7 INCLUSIVE, AND SUMMARIZED ON PAGES 4 AND 5 OF BULLETIN No. 7. 





















































Percentage 
Actenl Actual to Theoretical 
Standard Open Hearth Cc Mn P s Si Theoretical} Actual Theoretical | 
A-Rails Wt. Str. Wt. Str. | Elongation Ultimate | 
Elongation ieee Elongation | Merit 
a [— 
Untreated 1 74 682 025 028 170 133,000 122,700 14.9 9.5 92% 64%, | 59% 
2 75 .901 .026 .050 .145 134,250 122,100 15.0 8.5 91% 57% 52% 
3 85 816 026 049 120 146,750 115,700 17.0 4.0 79% 24%, 19% 
4 71 584 .019 035 . 109 129,250 116,200 16.8 14.0 90% 838% 75% 
5 88 .770 028 .041 .160 150,500 120,900 15.4 4.5 80% 29% 239, 
8 15 811 .023 055 .140 134,250 125,600 14.0 15.8 94% 113% 105% 
a) .74 857 020 .040 . 160 133,000 124,900 14.2 15.8 94% 111% 104%, 
10 .82 .943 027 027 .106 143,000 119,800 15.7 16.5 84% 105% 88%, 
11 71 859 025 045 .118 129,250 117,700 16.4 £ 18.0 91% 110% 100% 
12 .72 .882 029 052 .100 130,500 119,100 16.0 18.0 91% 118% 103% 
13 .73 588 .020 .112 .192 131,750 129,900 12.7 9.5 99% 75% 74% 
14 .82 594 .018 056 .070 143,000 141,400 9.2 7.5 99% 82% 81% 
15 ‘73 827 ‘018 021 107 131,750 121,800 15.1 14.3 92% 95% 88% 
16 54 541 015 .028 .053 108,000 98,700 22.1 22.3 91% 101% 92% 
17 64 530 .013 .026 .062 120,500 99,400 21.9 16. 82% 77% | 68% 
Averages 74 745 .022 044 .120 133,250 119,726 15.7 13.0 90% 83% 75% 
Titanium-Treated oe | .70 735 024 024 .110 128,000 121,000 15.4 14.3 95% 93% 88% 
2 77 810 018 035 092 136,750 125,000 14.2 9.5 91% 67%, 61% 
3 83 . 784 018 .034 .130 144,250 127,100 13.5 13.0 88% 96% 85% 
4 . 64 646 .016 .030 .075 120,500 115,800 17.0 13.3 96% 78%, 75% 
5 ae 764 .029 039 .100 136,750 124,500 14.3 13.0 91% 91% 837, 
8 3 1.040 026 .027 .080 131,750 128,200 12.6 16.8 97% 133% 130% 
9 .67 .776 .025 .031 094 124,250 120,700 15.5 18.8 97% 121% 117%, 
10 .74 .904 .023 043 094 133,000 125,700 14.0 16.8 95% 120% 113% 
11 75 .943 .039 043 .122 134,250 133,500 11.6 13.5 99%, 116% | 116% 
12 75 815 .018 .034 .108 134,250 124,000 14.5 15.0 92% 103% 95% 
13 74 .578 O11 050 066 133,000 132,600 11.9 12.0 100%, 101% | 100% 
14 79 615 016 063 056 139,250 140,900 9.6 11.5 101% 120%, | 121% 
15 7 .735 .023 .028 .103 136,750 125,500 14.0 11.8 92% 84% 77% 
16 71 652 024 026 056 129,250 122,000 15.1 11.5 94% 76% 72%; 
17 .73 .828 021 .030 .086 131,750 126,600 14.0 14.0 96% 102% 987% 
SS epereraen 74 775 .022 .036 -091 132,916 126,206 13.8 13.6 95% 98° 94% 






































